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Executive summary 
The cooperation project under the Letter of Agreement (LOA/RAP/2012/34) between DOF and 
BOBLME since September 2012 to March 2015 covered the targeted research as: 
- The study of population structure of Indian mackerel (Rastrelliger kanagurta) in the Andaman Sea 
showed gene-flow between populations and the number of effective migrants that suggested 
high migration and high gene flow between the two populations. It is more likely that the 
R. kanagurta population in the Andaman Sea of Thailand belongs to one large population. 
Therefore, the two sampling stations should be pooled as one sampling unit. When considered 
the life history of this species with the genetic information, R. kanagurta is a migratory species 
and a transboundary species. 
- National Plan of Action for conservation and management of sharks: the draft of NPOA of shark 
and status of shark are presented and recommendations are provided from the Shark Resources 
Management Committee in Thailand meeting on 20 March 2015. The main objectives were to 
determine data collection and analysis for shark on data base of sharks, enhance capacity of 
fisheries officers, develop the data base, information, maintain contact and coordination, monitor 
the fisheries systematically, continuously and coordination, and collaborate with international 
bodies with IPOA-Shark. 
- Study of heavy metal in sharks product, Brown banded bamboo shark (Chiloscyllium punctatum) 
and Spot tail shark (Carcharinus sorrah) found the contamination of mercury was in the range of 
0.002-0.200 µg/g, which is lower than the standard safety level. The result shows that it is safe for 
the consumption of sharks’ meat of in the Andaman Sea, Thailand.  
- Data base on rays presented the improved data base on rays was achieved by a one year survey 
programme which was implemented in Ranong, Phuket and Satun Province in 2012. The design 
and the sites sampling was finalized in 1st quarter in 2012. The sampling was done after 
completing the training course.  
- The result found 10 families, 17 genera and 37 species of ray with eight new record species in 
Thai waters as Rhynchobatus springeri, Glaucostegus cf. granulatus, Rhinobatus obtusus, 
R. punctifer, Himantura fai, H. pastinacoides, H. toshi and Pastinachus atrus. While the average 
sizes of nine rays were smaller than male maturity size such as Rhina ancylostoma, 
Rhynchobatus australiae, Himantura gerrardi, H. jenkinsii, H. pastinacoides, H. uarnacoides, 
H. uarnak, H. undulata and Gymnura poecilura. The data from this study will be the database of 
ray in Thailand. This information will be applied to be the guide of conservation and management 
of resources ray in Thailand. 
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1. Introduction
The Department of Fisheries Thailand has entered into a Letter of Agreement (LOA /RAP/2012/34), 
with the FAO of the United Nations as part of the work under the Bay of Bengal Large Marine 
Ecosystem (BOBLME) Project in September 2012, on targeted research on Indian mackerel and 
Sharks and National Plan of Action for conservation and management of shark resources. 
The work under the LOA had been completed as outlined and described in the inception report. The 
inception of the work was also discussed in detail in a workshop held on 9th November 2012 on the 
work plan and policy of the Bay of Bengal Large Marine Ecosystem Project in Thailand, 2013. 
2. Population structure of Indian mackerel in the Andaman Sea
Specimens of Indian mackerel were collected from all six provinces (Ranong, Phuket, Krabi, Trang 
and Satun) along the West coast of Thailand during a period of about three months (December - 
March). About 100 samples were collected from the Northern area and 100 from the Southern area 
with Phuket as midpoint. 
The tissue from each specimen was preserved in 95% Ethanol and the carcasses were fixed in 10% 
formalin. The specimens were shipped on ice to the Chulalongkorn University fish lab within 4 hours 
after the fish were acquired from the dock. Genomic DNA was extracted from the tissue collected 
from the muscle above the opercle region on the right side of the specimens using Genomics DNA 
extraction kit Bioscience Inc. (catalogue number YGT50). 14 microsatellite loci were amplified by 
using the annealing temperature in Table 1(Appendix II). For the total volume of 12.5 µl, the PCR 
reaction consisted of 1.25 µl 10 x buffer, 0.75µl 25 mM MgCl2, 0.25 µl 10 mM DNTP, 0.5 µl of 10 µM 
each primer, 1.25 unit of taq polymerase, 2 µl of genomic DNA and 7 µl of ultrapure water. Null 
allele was checked by using Microchecker program. Arlequin was used to assess linkage 
disequilibrium, calculate Fst and Fis. and perform AMOVA. 
The allele frequency from 10 microsatellite loci suggested that there was no Rastrelliger kanagurta 
stock structure in the Andaman Sea of Thailand (Figure 1, Appendix II). This was also supported by 
the evidence from the mitochondrial cytochrome b sequences data. There are two possible 
explanations for the lack of structure: life history and dispersal capability of R. kanagurta and an 
inappropriate molecular marker. 
During the Northeast monsoon season (December to February) which covered the peak spawning of 
R. kanagurta in Thailand, there are two currents in the Thai West coast waters: The current from the 
Malacca Strait and the current from Myanmar (Rizal et al., 2012).The currents from the Malacca 
Strait move north along the shore until reaching Myanmar. The current from Myanmar moves south 
around the outside of the 200 m contour line until it reaches Phuket area. Then it meets with the 
current from the Malacca Strait and both move westward from the shoreline. Majority of fishes that 
were caught during the spawning period were within 30 nautical miles from shore. If the 
R. kanagurta spawned within the 200 m contour line and the shore, there is no current that would 
separate local populations from each other. This supported the lack of stock structure found in this 
study 
The quality of the microsatellite loci could be responsible for the lack of structure. Most of the loci 
observed were in Hardy-Weinberg disequilibrium. Only two loci (SCA 2068 and SCA 2770) were in 
Hardy-Weinberg equilibrium. Six out of ten loci were diagnosed as potential loci that bared null 
alleles. Furthermore, two loci were linked. In normal circumstances, the loci that were linked and 
those that were diagnosed as bearing null allele would have been removed from the analysis. 
However, given that the microsatellite marker has been thoroughly screened and selected, it is 
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possible that small sample size, migration and inappropriate selection of the population unit are 
likely the causes for such disequilibrium. Small sample size poorly captured the true representation 
of the allelic diversity and allele distribution of a given trait (Petit et al., 1998; Kalinowsky, 2005 and 
Pruett and Winker, 2008). Migration is the main factor that is responsible for gene-flow between 
populations (Heartland and Clark, 1997). The Fst value and the number of effective migrants also 
suggested high migration and high gene flow between the two populations. It is more likely that the 
R. kanagurta population in the Andaman Sea of Thailand belongs to one large population. Therefore, 
the two sampling stations should be pooled as one sampling unit. When considered the life history 
of this species with the genetic information, R. kanagurta is a migratory species and a transboundary 
species. For the stock structure analysis purpose, it is possible that sampling units that are close by 
Thai water should also be pooled as a single population.  
Regardless of the lack of the population structure found based on the genetic information of 
R. kanagurta in the Thai Andaman Sea, the criteria for establishing population are not solely based 
on genetic attribute alone. Life history and ecotype of the species are equally important attributes 
(Begga and Waldman, 1999). Therefore, it is pivotal that all of these attributes should be considered 
before establishing the stock structure of R. kanagurta in the Andaman Sea of Thailand (Annex I, 
Appendix II). 
Figure 1. Principal component score plot from the principal component analysis of the genetic distant (10 loci 
microsatellite) from 170 individual (Ranong and Satun) 
3. National Plan of Action for conservation and management of sharks
The work of producing an updated NPOA (Natheewatana and Cheunpan, 2002) has commenced with 
a review of the existing draft plan. The new information and concerns that have emerged since 2005 
with the view of identifying what kind of updating might be desirable. This would include a review of 
other national plans such as that for Malaysia and Philippines.  
The most crucial existing and new issues of the plan were discussed in the Shark Resource 
Management Committee in Thai waters at DOF on 20 March 2015. Ms Praulai Nootmorn and her 
team arranged and held the meeting. Mr Tassapon Krajandara had presented the drafts of Thailand’s 
National Plan of Action for conservation and management of sharks and Thailand Shark status 
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2011-2012 (Appendixes II and III). The intention was to improve the understanding of need and 
measures for shark conservation among the committee. 
An updated plan, guided by the FAO IPOA Sharks format and contents, will be final drafted after 
completion process of consultations and discussed in these meetings in 2016.  
Global fisheries nowadays are contributing to degradation and reduction of various marine species 
groups and shark is one of them. International concern over the ongoing decline of shark population 
threatened by fisheries worldwide has been raised. Although sharks are not target species and 
considered as by-catch, their normal reproduction rate may not be fast enough to catch up. 
Naturally, shark grows slow. They have long pregnancy period and deliver only few newborns. As a 
result, in 1998, the United Nations Food and Agriculture Organization (FAO) had developed the 
International Plan of Action for the conservation and management of Sharks (IPOA-Sharks). Sharks in 
this document refer to all kinds of cartilaginous fish in subclass Elasmobranchs, namely sharks, rays, 
and ratfish or chimaeras. Furthermore, Thailand, as a member of FAO, is encouraged to formulate its 
National Plan of Action for the conservation and management of Sharks (NPOA-Sharks) in order to 
receive international collaboration on effective conservation and management of sharks. 
Aims to report shark status in Thailand regarding fishery situation, biology and shark utilization, 
which is to support the improvement of Thailand’s NPOA-Sharks from version 2005 to be updated. It 
will be benefit for academicians, managers and stakeholders for sustainable shark management. 
National Plan for Action for conservation and management of Sharks 
1. To set up database on biology, fishery, landing and usage of sharks for sustainable
conservation and management of sharks
2. To enhance capacity of officers in all concerned agencies regarding sharks identification,
data collection and utilization of sharks, for a reliable database system
3. To develop network of data, information, contacts and coordination, as well as exchange for
of stakeholders relating to sharks for their sustainable management
4. To monitor shark fisheries systematically and continuously
5. To coordinate and collaborate with international bodies on shark management in
accordance with IPOA-Sharks.
The draft NPOA-Sharks will be edited and proposed again to the Shark Resource Management 
Committee in Thai waters in January 2016. Then the final draft NPOA-Shark will be presented to 
stakeholder meeting in February 2016. A senior officer of the Department of Fisheries (DOF) will be 
responsible for the work. He/she will be assisted by staff of the Andaman Sea Research and 
Development Centre (AFRDEC), including a shark specialist, Mr Tassapon Krajandara and a facilitator 
for the stakeholder consultations. 
4. Heavy metals in shark products
The study on the heavy metal contamination including cadmium, lead and mercury in two species of 
sharks such as Brown-banded bamboo shark (Chiloscyllium punctatum) and Spot tail shark 
(Carcharhinus sorrah) (Figure 2) in the Andaman Sea Coast of Thailand was carried out during the 
year of 2013-2014.  
Ms Panida Chalee, AFRDEC, was responsible for the work and was assisted by other staff collecting 
the samples. About 24 samples each of shark meat and liver were tested for contents of mercury, 
lead and cadmium at the Southern Marine Fisheries Research and Development Centre in Songkla 
lab. The analysis of Hg by mercury and analyse Pb and Cd by Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS).  
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In April 2013, June 2013, October 2013 and January 2014 were collected 24 samples of 3 male and 3 
female each species from trawl catches, shark meat and liver were tested for contents of Mercury 
(Hg), Lead (Pb) and Cadmium (Cd) at the Southern Marine Fisheries Research and Development 
Centre in Songkla lab. Tables 1-3 shows the analyses result, the contamination of cadmium in the 
liver of both male and female of C. punctatum were higher than the standard safety level (2 µg/g). 
The contamination values of the cadmium in the liver of male C. punctatum were in the range of 
3.190-12.412 µg/g (average value was 7.327 µg/g) and that of female were in the range of 
4.862-13.019 µg/g (average value was 8.520 µg/g). For the contamination of lead, the finding 
showed the similarity of values in livers and meats of the two sharks. They were in a range of 
0.019-0.136 µg/g with an average value of 0.047 µg/g and lower than the standard safety level 
(1 µg/g). The result of mercury contamination was same the result of lead contamination in the two 
sharks. They were in a range of 0.002-0.200 µg/g (average value was 0.038 µg/g) and lower than the 
standard safety level (0.5 µg/g), as well. Therefore the consumption of meat of the two sharks in the 
Andaman Sea Coast of Thailand had been determined as still safe for consumers. 
Figure 2. (A) Chiloscyllium punctatum and (B) Carcharhinus sorrah 
Table 1. Cadmium contamination in two species of sharks in the Andaman Sea 
Species/sex Apr,13 Jul,13 Oct,13 Jan,14 Range Average 
C. punctatum/male liver 5.426 8.278 12.412 3.190 3.190-12.412 7.327+3.979 
meat 0.023 0.027 0.027 0.136 0.023-0.136 0.053+0.055 
C. punctatum/female liver 13.019 5.840 4.862 10.360 4.862-13.019 8.520+3.838 
meat 0.031 0.025 0.033 0.029 0.025-0.033 0.030+0.003 
C. sorrah/male liver 0.111 0.143 0.006 0.749 0.006-0.749 0.252+0.336 
meat 0.007 0.006 0.002 0.023 0.002-0.023 0.010+0.009 
C. sorrah/female liver 0.081 0.279 0.023 - 0.023-0.279 0.128+0.134 
meat 0.004 0.006 0.004 - 0.004-0.006 0.005+0.001 
Table 2. Lead contamination in two species of sharks in the Andaman Sea 
Species/sex Apr,13 Jul,13 Oct,13 Jan,14 Range Average 
C. punctatum/male liver 0.034 0.038 0.048 0.019 0.019-0.048 0.035+0.012 
meat 0.101 0.035 0.034 0.029 0.029-0.101 0.050+0.034 
C. pctatum/female liver 0.136 0.071 0.030 0.022 0.022-0.136 0.065+0.052 
meat 0.037 0.032 0.055 0.024 0.024-0.055 0.037+0.013 
C. sorrah/male liver 0.091 0.032 0.031 0.039 0.031-0.091 0.048+0.029 
meat 0.087 0.041 0.028 0.026 0.026-0.087 0.046+0.028 
C. sorrah/female liver 0.093 0.034 0.071 - 0.034-0.093 0.066+0.030 
meat 0.056 0.023 0.020 - 0.020-0.023 0.033+0.020 
A B 
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Table 3. Mercury contamination in two species of sharks in the Andaman Sea 
Species/Sex Apr,13 Jul,13 Oct,13 Jan,14 Range Average 
C. punctatum/male liver 0.010 0.043 0.022 0.002 0.002-0.043 0.019+0.018 
meat 0.131 0.032 0.050 0.004 0.004-0.131 0.054+0.055 
C. punctatum/female liver 0.100 0.022 0.040 0.004 0.004-0.100 0.042+0.042 
meat 0.200 0.044 0.060 0.019 0.019-0.200 0.081+0.081 
C. sorrah/male liver 0.006 0.045 0.010 0.007 0.006-0.045 0.017+0.019 
meat 0.007 0.022 0.080 0.019 0.007-0.080 0.032+0.033 
C. sorrah/female liver 0.010 0.050 0.015 - 0.010-0.050 0.025+0.022 
meat 0.010 0.010 0.056 - 0.010-0.056 0.025+0.025 
Remark: Standard for foods with contamination of Ministry of Public Health Notification No. 98 B.E. 1986: quantity of 
Hg = 0.5 ppm, Pb = 1.0 ppm, Cd = 2.0 ppm 
5. Data base on rays
The improved data base on rays had been achieved by an one-year survey programme implemented 
in Ranong, Phuket and Satun Provinces. The design of sampling and the sites had been finalized in 1st 
quarter of 2012 and the sampling started after completing the training course. The work followed as 
per the work plan given below. 
Before commencing the sampling programme, a detailed field guide in Thai language was prepared 
to facilitate the identification of different species of rays during first quarter of 2013. 
About 10 data collectors were stationed in the three above mentioned provinces. They were trained 
in the species identification and in collecting the data. The training course was established during 
18-22 March 2013 at AFRDEC meeting room. The training was conducted by Mr Tassapon 
Krajangdara, the ray specialist. 
Data collection on rays in the Andaman Sea Coast project was conducted from April, 2013 to March, 
2014. The objectives of the study were species composition of rays, male maturation and catches 
composition by trawl fishery and ray utilization, which were landed at Ranong, Phuket and Satun 
fishing ports (Figure 3). The survey of ray was conducted three times per year by classifying and 
measuring the Width of Disc (DW) in centimetres (Figure 4) and Body Weight (W) in grams. The male 
reproductive stage was examination from clasper, in case of Rhinidae, Rhinobatidae, Narcinidae and 
Narkidae were measured Total Length (TL). 
Data were collected from trawl fishing vessels, including size of boat, catch per trip (kg/trip), fishing 
ground, no. of fishing days, daily catch per landing place and other information by interview from 
skipper or master fisherman and enumerator. Fish identification followed the catalogue of the 
species of stingray of Carpenter and Niem (1999), Last et al. (2010), Ali et al., (2013) and Tassapon 
(2014). The catch per unit of effort (kg/trip) and species composition were calculated as followed, 
CPUE = Total catch / Number of fishing trip 
Species composition = (Catch / Total catch) x 100 
The results found 10 families, 17 genera and 37 species of ray with eight new record species in Thai 
Waters as Rhynchobatus springeri, Glaucostegus cf. granulatus, Rhinobatos obtusus, R. punctifer, 
Himantura fai, H. pastinacoides, H. toshi and Pastinachus atrus. While the average size of nine rays 
were smaller than male maturity size such as Rhina ancylostoma, Rhynchobatus australiae, 
Himantura gerrardi, H. jenkinsii, H. pastinacoides, H. uarnacoides, H. uarnak, H. undulata and 
Gymnura poecilura (Figure 5 and Table 4).  
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1. Family Rhinidae was bow mouth guitarfish (Ronin) and Guitarfish (Ronan) as quite large
stingray. In Thai waters reportedly all four species occur (Natheewatana and Cheunpan,
2002), but this survey found only three species of Rhina ancylostoma,
Rhynchobatus australiae and R. springeri, while the range of length varied from 42 to 277 cm
and percentage were recorded 0.808, 1.260, and 0.016 respectively from total sampling.
R. ancylostoma and R. springeri were found only at Ranong and Satun fishing ports,
respectively, while R. australiae was found in all areas of survey.
2. Family Rhinobatidae was Guitarfish (Ronan). The Thai waters have reported that four species
occur (Natheewatana and Cheunpan, 2002), this survey found four species. While
Glaucostegus cf. granulatus, Rhinobatos obtusus, R. punctifer were the newly recorded and
R. schlegelii found at Ranong and Phuket. The range of length varied from 24 to 134 cm.
3. Family Narcinidae is the Electric ray (Numb fish) of which have been reported all five species
(Natheewatana and Cheunpan, 2002), but this survey found only one species,
Narcine prodorsalis at Ranong fishing port.
4. Family Narkidae is the Electric ray (sleeper ray) as a small stingray. There have been reports
of two species (Natheewatana and Cheunpan, 2002), but we found only one species
Temera hardwickii at Ranong and Phuket fishing ports. The length was in the range 11-14
cm.
Figure 3. Sampling sites of rays by trawlers in the Andaman Sea 
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Figure 4. Measurements in rays (Carpenter and Niem, 1999) 
5. Family Rajidae found one species of skate as Okamejei jensenae at Ranong and Phuket
fishing ports, this family made up 0.646 percent of total sampling. The DW ranged from 13
to 39 cm. This species as deep-sea skate is found infrequently.
6. Family Dasyatidae is general stingray and the most common family found with 19 species.
This study found four new records at Ranong fishing port, namely; Himantura fai,
H. pastinacoides, H. toshi and Pastinachus atrus. The common species recorded were
H. walga, Neotrygon kuhlii, H. gerrardi, H. imbricata and Dasyatis zugei as 32.241, 27.249,
8.868, 5.346, and 2.601% of total sampling. This family found 84.721 percent of total
sampling and the DW ranged from 7 to 165 cm. Natheewatana and Cheunpan, (2002)
reported a total of 21 species that are found in the Thai waters.
7. Family Gymnuridae (butterfly ray). In Thai waters have been reported four species
(Natheewatana and Cheunpan, 2002), but this study found only three species, namely;
Gymnura japonica, G. poecilura and G. zonura. The DW ranged from 22 to 100 cm. The
species composition of three species equalled 1.841, 0.969, and 0.016%, respectively.
G. zonura was found only at Ranong fishing port.
8. Family Myliobatidae (Eagle ray) are of quite large size. The Thai waters have been reported
six species (Natheewatana and Cheunpan, 2002), but this study found only three species,
namely; Aetobatus narinari, A. ocellatus and Aetomylaeus vespertilio. The DW ranged from
54 to 232 cm. Species composition was found 0.016, 0.662, and 0.016%, respectively.
A. ocellatus was found in all landing places.
9. Family Rhinopteridae (Cow-nose ray). In Thai water has reported two species
(Natheewatana and Cheunpan, 2002), this study found only one species as
Rhinoptera javanica. The DW ranged from 53-137 cm and it composed of 0.291% from total
sampling at Ranong fishing port.
10. Family Mobulidae (devil ray) as quite large stingray was found very rare at the landing place.
In Thai waters there have been reported four species (Natheewatana and Cheunpan, 2002),
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but this study found only one species as Mobula japonica. The DW ranged from 115 to 
191 cm and it composed of 0.032% from total sampling at Ranong and Phuket fishing ports. 
The species list of ray have been reported in the Thai waters, 10 families, 19 genera, and 56 species 
(Natheewatana and Cheunpan, 2002), when combined with the results of this study. The species list 
of ray in Thai waters and adjacent areas was 11 families, 22 genera, and 71 species (Figure 4), which 
found eight new records, mostly recorded from Ranong fishing port. 
Rhynchobatus springeri Glaucostegus cf. granulatus 
Rhinobatos obtusus Rhinobatos punctifer 





Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
9 
Himantura toshi Pastinachus atrus 
Figure 5. Eight new records of rays found in the Andaman Sea of Thailand (April 2013-March 2014). 
G H 
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Table 4. Species list of rays found in the Andaman Sea of Thailand (April 2013-March 2014). 




1 โรนิน, กระเบนท้องน ้ำ Bow mouth guitarfish Rhina ancylostoma (Bloch & Schneider, 
1801) 
49-231 50 0.808 R 
2 โรนันจุดขำว White spotted wedge fish Rhynchobatus australiae (Whitley, 1939) 42-277 78 1.260 R, P, S 
3* โรนันจุดขำวลำย Broad nose wedge fish R. springeri (Compagno & Last, 2010) 136 1 0.016 S 
Rhinobatidae 4 
4* โรนันหัวใสยักษ Granulated guitarfish Glaucostegus cf. granulatus (Cuvier, 1829) 75-134 6 0.097 R 
5* โรนันจมูกกวำง Wide nose guitarfish Rhinobatos obtusus (Müller & Henle, 1841) 65 1 0.016 R 
6* โรนันหัวใสจุดขำว Spotted guitarfish R. punctifer (Compagno & Randall, 1987) 46-96 89 1.438 R 
7 โรนันหัวใส, โรนันปุ่ม Brown guitarfish R. schlegelii (Muller & Henle, 1841) 24-102 440 7.107 R,P 
Narcinidae 1 
8 กระเบนไฟฟำจุดเล็ก Tonkin numb fish Narcine prodorsalis (Bessednov, 1966) 38 1 0.016 R 
Narkidae 1 
9 กระเบนไฟฟ้ำหลังเรียบ Finless sleeper ray Temera hardwickii (Gray, 1831) 11-14 2 0.032 R,P 
Rajidae 1 
10 กระเบนไฟฟ้ำหลังหนำมจุด Sulu sea skate Okamejei jensenae (Last & Lim, 2010) 13-39 40 0.646 R,P 
Dasyatidae 19 
11 กระเบนหำงหวำย Whip stingray Dasyatis akajei (Muller & Henle, 1841) 24-70 82 1.325 R, P, S 
12 กระเบนตำเล็ก Small eye stingray D. microps (Annandale, 1908) 137-165 4 0.065 R 
13 กระเบนหำงหนำม Cow stingray D. ushiei (Jordan & Hubbs, 1925) 113-140 9 0.145 R,P 
14 กระเบนปำกแหลม Sharp nose stingray D. zugei (Muller & Henle, 1841) 12-33 161 2.601 R, P, S 
15* กระเบนลำยดอกไม Pink whip ray Himantura fai (Jordan & Seale, 1906) 73 1 0.016 R 
16 กระเบนแมลงวัน, กระเบนบัว White spotted whip ray H. gerrardi (Gray, 1851) 15-107 549 8.868 R, P, S 
17 กระเบนจุดขำว Mangrove whip ray H. granulata (Macleay, 1883) 33-112 22 0.355 R 
18 กระบำง, กระเบนปำกแหลม Scaly whip ray H. imbricata (Bloch & Schneider, 1801) 7-33 331 5.346 R, P, S 
19 กระเบน Golden whip ray H. jenkinsii (Annandale, 1909) 25-139 110 1.777 R, P, S 
20* กระเบนบัว Round whip ray H. pastinacoides (Bleeker, 1852) 19-72 34 0.549 R 
21* กระเบนจุดด้ำ Black-spotted whip ray H. toshi (Whitley, 1939) 56-79 2 0.032 R 
22 กระเบนจมูกขำว White nose whip ray H. uarnacoides (Bleeker, 1852) 21-161 132 2.132 R 
23 กระเบนลำยเสือเล็ก Reticulate whip ray H. uarnak (Forsskal, 1775) 24-153 76 1.228 R,S 
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24 กระเบนลำยเสือใหญ่ Leopard whip ray H. undulata (Bleeker, 1852) 32-135 29 0.469 R 
25 กระเบนต,กกตรำะบำง Dwarf whip ray H. walga (Muller & Henle, 1841) 7-36 1996 32.241 R, P, S 
26 กระเบนจมูกโต, ระเบนจุดฟ้ำ Blue spotted stingray Neotrygon kuhlii (Müller & Henle, 1841) 7-52 1687 27.249 R, P, S 
27* กระเบนธง Cow tail stingray Pastinachus atrus (Macleay, 1883) 69-114 8 0.129 R 
28 กระเบนธง Cow tail stingray P. sephen (Forsskal, 1775) 33-116 7 0.113 R,S 
29 กระเบนตกกระ Round ribbon tail ray Taeniura meyeni (Muller & Henle, 1841) 58-129 5 0.081 R 
Gymnuridae 3 
30 กระเบนผีเสื อญี่ปุน Japanese butterfly ray Gymnura japonica (Temminck & Schlegel, 
1850) 
22-100 114 1.841 R, P, S 
31 กระเบนผีเสื อหำงยำว Long tail butterfly ray G. poecilura (Shaw, 1804) 22-85 60 0.969 R, P, S 
32 กระเบนผีเสื อหำงลำย Zone tail butterfly ray G. zonura (Bleeker, 1852) 36 1 0.016 R 
Myliobatidae 3 
33 กระเบนคำงคำว Spotted eagle ray Aetobatus narinari (Euphrasen, 1790) 72 1 0.016 S 
34 กระเบนนกปกแหลม Ocellated eagle ray A. ocellatus (Kuhl, 1823) 54-188 41 0.662 R, P, S 
35 กระเบนนกรำงกระแส Ornate eagle ray Aetomylaeus vespertilio (Bleeker, 1852) 232 1 0.016 R 
Rhinopteridae 1 
36 กระเบนจมูกวัว, ยี่สน Flap nose ray Rhinoptera javanica (Muller & Henle, 1841) 53-137 18 0.291 R 
Mobulidae 1 
37 กระเบนรำหูหำงหนำม Spine tail devil ray Mobula japonica (Muller & Henle, 1841) 115-191 2 0.032 R,P 
Total 6191 100.000 
Remarks: * = new record species, P =Phuket, R=Ranong, S=Satun 
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The average length and reproductive biology of ray 
From sampling survey from Ranong, Phuket and Satun fishing ports, the measurement of DW and TL 
was recorded for males and females of 37 species of rays. In addition, the percentage of maturity 
stage and size at first mature were collected from 30 species of male rays (Table 5). 
Ray was found in both males and females of 28 species with most having an average length of 
females bigger than males. The rays were female with an average length bigger than males from 
5 cm, 12 species, namely; Rhynchobatus australiae, Glaucostegus cf. granulatus, 
Rhinobatos  punctifer, R. schlegelii, Okamejei jensenae, Dasyatis ushiei, Himantura gerrardi, 
H. jenkinsii, H. undulata, Gymnura japonica, G. poecilura and Aetobatus ocellatus. While 10 species 
were with an average size of males and females that were similar, namely; Rhina ancylostoma, 
D. akajei, D. zugei, H. imbricata, H. pastinacoides, H uarnacoides, H. uarnak, H. walga, 
Neotrygon kuhlii and Taeniura meyeni. Moreover, four species of ray were the average size of males 
bigger than female, namely; H. granulata, Pastinachus atrus, P. sephen and Rhinoptera javanica. 
Percentage of maturity stage and size at first maturity of 30 species of male rays found that nine 
species, namely; Rhina ancylostoma, Rhynchobatus australiae, Himantura gerrardi, H. jenkinsii, 
H. pastinacoides, H. uarnacoides, H. uarnak, H. undulata and Gymnura poecilura measured less than 
50% of size at first maturity. 
Available sizes at first maturity of male rays in this study were compared with the data from Ali et al. 
(2014) who reported on 25 species of ray in Southeast Asia region. The sizes of first maturity of 16 
species of rays in this study were smaller than those previously reported. In addition, for seven 
species sizes at first maturity are reported here for the first time for the region: Glaucostegus cf. 
granulates (75 cm), Rhinobatos punctifer (58 cm), R. schlegelii 41 cm), Okamejei jensenae (19 cm), 
Dasyatis akajei (31 cm), Pastinachus sephen (116 cm) and Rhinoptera javanica (112 cm). This 
information will be used as a reference. in the future. 
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Table 5. Mean length and percentage of maturity male rays from sampling 
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Trawl fishery and catch rate of rays in the Andaman Sea 
Sampling data of rays showed trawler as the main gear, with the fishing grounds found at 
Ko  Phayam, Ranong Province; Similan Archipelago, Ko Yao Yai, Phang-nga; Ko Racha Yai, 
Ko  Racha  Noi, Ko Kaew, Patong, Phuket Province; Phi phi Island, Ko Lanta, Krabi Province; Ko Rok, 
Trang Province; Ko Tarutao, Ko Klang, Ko Koi, Satun Province. Trawl fishery was divided into two 
types, namely; Pair Trawl and Otter Board Trawl.  
Pair Trawlers (PT) with lengths of boat 14-26 m are using two boats during fishing operation, 
6-15 days/trip. The PT were operating the fish net about 4-5 hauls/day and spent 3-4 hours/haul. 
The main target of this gear was demersal fish and average catch ranged from 5 000 to 
30 000 kg/trip. In this study, total number of trip were collected 353 trips, average catch of ray 
equalled 52.40 kg/trip or 0.025 to 1.486 kg/hour, then it was 4.52 percent of ray from total sampling. 
Otter Board Trawlers (OBT) were classified to be two sizes of fishing vessel, namely; large OBT and 
small OBT.  
Large OBT was the wooden boat, length of boat 18-22 m. The fishing operation was 5-15 days/trip 
and operated 4-5 hauls/day and spent 3-5 hours/haul. The main target of this gear was demersal fish 
and average catch ranged from 5 000 to 20 000 kg/trip. In this study, total number of trip were 
collected 2 009 trips, average catch of ray equalled 190.43 kg/trip or 0.005-1.868 kg/hour, then it 
was 93.48 percent of ray from total sampling. 
Small OBT was the wooden boat, length of boat 14 m. The fishing operation was only night time with 
2-9 days/trip and operated 2 hours/day and spent 4-5 hours/haul. The main target of this gear was 
shrimp and average catch ranged 500 to 3 000 kg/trip. In this study, total number of trip were 
collected 320 trips, average catch of ray equalled 25.61 kg/trip or 0.003-0.167 kg/hour, then it was 
2.00 percent of ray from total sampling. 
Table 6. Monthly shark and ray sampling data from trawlers that landed at Ranong, Phuket and Satun fishing ports 
Fishing gear CPUE (kg/hour) Fishing trip CPUE (kg/trip) Rays (%) 
PT 0.025-1.486 353 52.40 4.52 
OBT 18-22 m. 0.005-1.868 2 009 190.43 93.48 
OBT 14 m. 0.003-0.167 320 25.61 2.00 
Average catch rate of ray from trawl fisheries was relatively low, from 0.003 to 1.868 kg/hour. Large 
OBT was the main fishing gear (93.48%), followed by PT (4.52%) and small OBT (2.00), which average 
catch rate were 190.43, 52.40 and 25.61 kg/trip. The average catch rate in this study was same as 
the result from previous study (Krajangdara, 2005).  
The daily sampling data of shark and ray from trawlers was collected by enumerators at Ranong, 
Phuket and Satun fishing ports. At Ranong fishing port, the main data collected from large OBT, data 
from Phuket fishing Port was collected from PT and large OBT and data from Satun fishing port was 
collected from small OBT. Table 7 shows the high proportion of ray in June, October to November 
2013 and January to March 2014 (>39,000 kg), while shark were found in high proportion in July and 
September 2013 (>34 000 kg). The total proportion of ray and shark shows 1.52 and 1.16%, 
respectively, of total landing data. 
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Table 7. Monthly shark and ray sampling data from trawlers that landed at Ranong, Phuket and Satun fishing ports 
Month Total catches Sharks Rays 
Apr, 2013 1 995 127 15 041 13 734 
May, 2013 2 282 850 17 518 16 005 
Jun, 2013 2 402 253 19 490 42 518 
Jul, 2013 2 380 116 34 372 26 231 
Aug, 2013 2 176 459 24 566 24 032 
Sep, 2013 2 326 370 36 735 30 900 
Oct, 2013 2 335 625 28 140 43 986 
Nov, 2013 2 227 375 26 767 39 455 
Dec, 2013 2 202 218 28 811 27 158 
Jan, 2014 2 071 535 28 628 47 208 
Feb, 2014 2 181 284 27 257 45 939 
Mar, 2014 2 352 186 26 441 52 094 
Total 26 933 398 313 766 409 260 
Percentage 100.00 1.16 1.52 
Species composition of ray by weight and number is shown in Table 8 Seven species found more 
than 5% of total sampling weight, namely; Himantura gerrardi, Neotrygon kuhlii, H. uarnacoides, 
Aetobatus ocellatus, H. jenkinsii, H. uarnak and Rhina ancylostoma. In addition, the high abundance 
by number of fish was H. walga, N. kuhlii, H. gerrardi, Rhinobatos schlegelii, H. imbricata, D. zugei 
and H. uarnacoides. H. gerrardi, N. kuhlii and H. uarnacoides were found the high abundance by 
weight and number of fish.  
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Table 8. Length and weight composition of rays found in the Andaman Sea of Thailand 
No. Scientific name Number of specimens Mean TL/DW(cm) Weight 
Total male female male female (g) (%) Mean 
1 Rhina ancylostoma  
(Bloch & Schneider, 1801) 
50 29 21 92.1 94.4 551 590 5.094 11 031.80 
2 Rhynchobatus australiae 
(Whitley, 1939) 
78 40 38 75.5 85.3 332 778 3.073 4 266.38 
3 R. springeri 
(Compagno & Last, 2010) 
1 1 - 136.0 - 12 400 0.115 12 400.00 
4 Glaucostegus cf. granulatus  
(Cuvier, 1829) 
6 3 3 92.3 124.3 27 050 0.250 4 508.33 
5 Rhinobatos obtusus  
(Müller & Henle, 1841) 
1 - 1 - 65.0 900 0.008 900.00 
6 R. punctifer  
(Compagno & Randall, 1987) 
89 24 65 62.2 71.4 111 620 1.031 1 254.16 
7 R. schlegelii  
(Muller & Henle, 1841) 
440 122 318 49.3 62.2 381 415 3.522 866.85 
8 Narcine prodorsalis  
(Bessednov, 1966) 
1 - 1 - 38.0 710 0.007 710.00 
9 Temera hardwickii 
(Gray, 1831) 
2 2 - 12.5 - 235 0.002 117.50 
10 Okamejei jensenae  
(Last & Lim, 2010) 
40 20 20 20.5 28.6 10 920 0.101 273.00 
11 Dasyatis akajei  
(Muller & Henle, 1841) 
82 33 49 37.5 41.5 264 236 2.440 3 222.39 
12 D. microps  
(Annandale, 1908) 
4 - 4 - 152.5 315 000 2.909 78 750.00 
13 D. ushiei  
(Jordan & Hubbs, 1925) 
9 2 7 122.0 131.9 472 400 4.363 52 488.89 
14 D. zugei  
(Muller & Henle, 1841) 
161 91 70 18.1 20.0 35 030 0.324 217.58 
15 Himantura fai  
(Jordan & Seale, 1906) 
1 - 1 - 73.0 12 500 0.115 12 500.00 
16 H. gerrardi  
(Gray, 1851) 
549 268 281 29.3 34.4 1 318 490 12.177 2 401.62 
17 H. granulata 
(Macleay, 1883) 
22 11 11 60.8 46.5 279,570 2.582 12 707.73 
18 H. imbricata  
(Bloch & Schneider, 1801) 
331 188 143 15.1 14.9 38 675 0.357 116.84 
19 H. jenkinsii 
(Annandale, 1909) 
110 55 55 57.1 64.2 945 450 8.731 8 595.00 
20 H. pastinacoides 
(Bleeker, 1852) 
34 13 21 51.0 52.3 206 790 1.910 6 082.06 
21 H. toshi 
(Whitley, 1939) 
2 1 1 56.0 79.0 15 500 0.143 7 750.00 
22 H. uarnacoides  
(Bleeker, 1852) 
132 59 73 50.1 51.3 991 820 9.160 7 513.79 
23 H. uarnak  
(Forsskal, 1775) 
76 39 37 61.3 57.7 753 340 6.957 9 912.37 
24 H. undulata 
(Bleeker, 1852) 
29 18 11 69.1 75.6 508 240 4.694 17 525.52 
25 H. walga  
(Muller & Henle, 1841) 
1996 1211 785 17.5 17.6 382 605 3.533 191.69 
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Utilization of ray in the Andaman Sea 
The utilization of ray from Ranong, Phuket and Satun fishing ports by trading purposes (Table 9) is as 
follows. 
1. Local consumption or processed to be dried fish: most of raw material was small size of ray;
namely, Himantura imbricata, H. walga, Dasyatis zugei, D. akajei, Neotrygon kuhlii and
Gymnura spp. The price of this fish was 15-65 baht/kg. It found that larger size of ray such
as, Dasyatis microps, Pastinachus spp., Aetobatus ocellatus and Rhinoptera javanica were to
be sold 20-100 baht/kg depending on the size of the fish and quality.
2. The processing of shark fins by using the fin of Rhynchobatus australiae and Rhinobatus spp.
The remaining part was processed, salted fish or sold to fish meal plant with the price of
10-70 baht/kg, depending on the size of fish and freshness of the fish. In addition, the snout
part of Rhinobatus spp. was cooked or prepared to be traditional Chinese medicine as well.
3. To make jewellery or decoration: special part of thorns row of Rhina ancylostoma was
prepared for the ring setting, while the rest part was processed and salted fish or sold to fish
meal plant, at a price of 45-110 baht/kg for fish weighing more than 25 kg if fish was
weighing less than 25 kg at a price of 10-40 baht/kg.
4. To make the leather processing: the leather panels on the central body were a solid blister,
which can be processed into leather, such as Himantura gerrardi, H. jenkinsii, Pastinachus
spp. and H. uarnacoides. The meat was sold to fish meal plant; at a price of 15-100 baht/kg
depending on the size of the ray. However, if of large size, it was auctioned before being sold
as whole fish.
5. Export to Malaysia was sold to consumer or processed to be salted fish and leather, which
selected only the two species of ray, namely; Himantura uarnak and H. undulata, a price was
approximately 20-70 baht/kg, depending on the size and freshness of the fish. However, if of
large size it was auctioned before being sold as whole fish.
26 Neotrygon kuhlii  
(Müller & Henle, 1841) 
1687 886 801 24.8 26.5 1 000 970 9.244 593.34 
27 Pastinachus atrus 
(Macleay, 1883) 
8 6 2 102.0 70.5 169 650 1.567 21 206.25 
28 P. sephen  
(Forsskal, 1775) 
7 1 6 116.0 43.8 67 780 0.626 9 682.86 
29 Taeniura meyeni  
(Muller & Henle, 1841) 
5 2 3 86.5 90.8 113 950 1.052 22 790.00 
30 Gymnura japonica  
(Temminck & Schlegel, 1850) 
114 39 75 41.9 47.8 200 980 1.856 1 762.98 
31 G. poecilura 
(Shaw, 1804) 
60 24 36 29.7 37.3 35 220 0.325 587.00 
32 G. zonura  
(Bleeker, 1852) 
1 1 - 36.0 - 410 0.004 410.00 
33 Aetobatus narinari  
(Euphrasen, 1790) 
1 1 - 72.0 - 4 600 0.042 4 600.00 
34 A. ocellatus (Kuhl, 1823) 41 16 25 114.6 121.5 979 540 9.046 23 891.22 
35 Aetomylaeus vespertilio 
(Bleeker, 1852) 
1 - 1 - 232.0 90 000 0.831 90 000.00 
36 Rhinoptera javanica  
(Muller & Henle, 1841) 
18 7 11 106.6 62.8 184 690 1.706 10 260.56 
37 Mobula japonica  
(Muller & Henle, 1841) 
2 1 1 191.0 115.0 11 000 0.102 5 500.00 
6 191 3 214 2 977 10 828 054 100.000 
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6. To be used as raw material for the production of fishmeal, if the rays were of too small size
and the fish was not fresh, including some species of ray which was not widely consumed. It
was sold to a fishmeal plant at 5-10 baht/kg.
Table 9. The utilization of rays found in the Andaman Sea of Thailand 
No. Thai name Scientific name Sampling site Utilization Price* 
(Baht/kg) 
1 โรนนิ , กระเบนทอ้งน้ำ  ้ Rhina ancylostoma  
(Bloch & Schneider, 1801) 
R ds, f, s 10-110 
2 โรนนั จด ุข้ำว Rhynchobatus australiae 
(Whitley, 1939) 
R, P, S c, df, ds, f 35-70 
3 โรนนั จด ุข้ำวล้ำย R. springeri   
(Compagno & Last, 2010) 
S c 60 
4 โรนนั หวัใสยกั ษ ์ Glaucostegus cf. granulatus 
(Cuvier, 1829) 
R df, f 30-40 
5 โรนั นจมู กกว ้ำง Rhinobatos obtusus 
(Müller & Henle, 1841) 
R c, df, f 15-35 
6 โรนนั หวัใสจดุ ข้ำว R. punctifer   
(Compagno & Randall, 1987) 
R c, df, f 15-35 
7 โรนนั หวัใส, โรนนั ปมุ่ R. schlegelii  
(Muller & Henle, 1841) 
R, P c, df, f 10-40 
8 กระเบนไฟฟ ้ำจุ ดเลก Narcine prodorsalis 
(Bessednov, 1966) 
R - - 
9 กระเบนไฟฟ ้ำหลังเรี ยบ Temera hardwickii 
(Gray, 1831) 




(Last & Lim, 2010) 
R, P ds 15-20 
11 กระเบนห้ำงหว้ำย Dasyatis akajei  
(Muller & Henle, 1841) 
R, P, S c, ds, f 5-65 
12 กระเบนต้ำเลก็ D. microps  
(Annandale, 1908) 
R ds 20-25 
13 กระเบนห้ำงหน้ำม D. ushiei   
(Jordan & Hubbs, 1925) 
R, P ds, f 5-30 
14 กระเบนป้ำกแหลม D. zugei  
(Muller & Henle, 1841) 
R, P, S c, ds 20-65 
15 กระเบนล้ำยดอกไม้ Himantura fai   
(Jordan & Seale, 1906) 
R f, l 25 




R, P, S c, f, l 20-100 
17 กระเบนจดุ ข้ำว H. granulata  
(Macleay, 1883) 
R ds, f, l 10-25 
18 กระบ้ำง, กระเบนป้ำก
แหลม 
H. imbricata  
(Bloch & Schneider, 1801) 
R, P, S c, ds, f 5-65 
19 กระเบน H. jenkinsii  
(Annandale, 1909) 
R, P, S c, ds, f, l 20-100 
20 กระเบนบวั H. pastinacoides 
(Bleeker, 1852) 
R f, l 35-100 
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21 กระเบนจุ ดด้ำ H. toshi   
(Whitley, 1939) 
R c, f, l 25-70 
22 กระเบนจมกู ข้ำว H. uarnacoides  
(Bleeker, 1852) 
R f, l 15-90 
23 กระเบนล้ำยเสอื เลก็ H. uarnak  
(Forsskal, 1775) 
R, S c, ds, ex, f, l 20-70 
24 กระเบนล้ำยเสอื ใหญ่ H. undulata  
(Bleeker, 1852) 
R c, ds, ex, f, l 20-70 
25 กระเบนตกุ๊ ต้ำ, กระบ้ำง H. walga  
Muller & Henle, 1841) 
R, P, S c, ds, f 5-65 
26 กระเบนจมู กโต, 
กระเบนจุ ดฟ้ำ 
Neotrygon kuhlii   
(Müller & Henle, 1841) 
R, P, S c, ds 15-65 
27 กระเบนธง Pastinachus atrus 
(Macleay, 1883) 
R ds, l 15-25 
28 กระเบนธง P. sephen  
(Forsskal, 1775) 
R, S c, ds, l 10-60 
29 กระเบนตกกระ Taeniura meyeni 
(Muller & Henle, 1841) 
R ds, f 5-15 
30 กระเบนผีเสื อญี่ปน Gymnura japonica  
(Temminck & Schlegel, 1850) 
R, P, S c, ds 15-65 
31 กระเบนผเสี อื ห้ำงย้ำว G. poecilura 
(Shaw, 1804) 
R, P, S c, ds 15-65 
32 กระเบนผเสี อื ห้ำงล้ำย G. zonura  
(Bleeker, 1852) 
R c, ds 15-65 
33 กระเบนค ้ำงค้ำว Aetobatus narinari 
(Euphrasen, 1790) 
S c, ds 55 
34 กระเบนนกปกี แหลม A. ocellatus 
(Kuhl, 1823) 
R, P, S c, ds 25-100 
35 กระเบนนกร้ำงกระแส Aetomylaeus vespertilio 
(Bleeker, 1852) 
R ds 50 
36 กระเบนจมกู ววั , ยส่ี น Rhinoptera javanica  
(Muller & Henle, 1841) 
R ds 15-40 
37 กระเบนร้ำหหู ำงหน้ำม Mobula japonica  
(Muller & Henle, 1841) 
R, P ds 40 
Remarks: P = Phuket, R = Ranong, S = Satun 
c = consumption, df = dried fin, ds = dried salted fish, ex = exported to Malaysia, f = fish meal, l = leather, 
s = souvenir 
* price vary on size, freshness and utilization of ray
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5.1. Conclusion 
The data collection on rays in the Andaman Sea Coast of Thailand project was conducted from April 
2013 until March 2014. Species list of rays found 10 families, 17 genera, and 37 species. The high 
abundance of rays found seven species, namely; Himantura walga, Neotrygon kuhlii, H. gerrardi, 
Rhinobatos schlegelii, H. imbricata, D. zugei and H. uarnacoides and found eight new recorded 
species in Thai waters, namely; Glaucostegus cf. granulatus, R. obtusus, R. punctifer, H. fai, H. 
pastinacoides, H. toshi and Pastinachus atrus at Ranong fishing port, Rhynchobatus springeri at 
Satun. 
As the percentage of maturity and size at first maturity of 30 species of rays found mainly the 
average size of males was less than the size at first maturity. Percentage of mature males were less 
than 50 percent, which were found in nine ray species, namely, Rhina ancylostoma, 
Rhynchobatus australiae, Himantura gerrardi, H. jenkinsii, H. pastinacoides, H. uarnacoides, 
H. uarnak, H. undulata and Gymnura poecilura. As an indicator that there were nine species of rays 
smaller than utilized prematurely.  
For the amount of rays collected from Ranong, Phuket and Satun fishing ports found that rays caught 
from trawlers were a very small amount (1.52% of total catch sampling from trawl). The rays were 
caught mainly by large OBT, followed by PT and small OBT as 93.48%, 4.52% and 2.00%, respectively. 
The larger amount of rays in the Andaman Sea was landed mainly at Ranong fishing port, followed 
by Phuket and Satun fishing ports. Rays were sold to local consumers, processed into dried fish, 
jewelry, leather goods and raw materials in the production of fishmeal.  
The data from this study will be entered into the database of rays in Thailand. This information will 
be applied to be the guide of conservation and management of ray resources in Thailand. 
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Appendix I Checklist of rays in Thai waters and adjacent areas, 2014 
Family No. Thai name Common name Scientific name Status 
Pristidae 1 ฉนำกปำกแหลม Point sawfish Anoxypristis cuspidata 
(Latham, 1794) 
- 
2 ฉนำกยกั ษ ์ Large tooth sawfish Pristismicrodon 
(Latham, 1794) 
- 
3 ฉนำกฟนั เลก็ Small tooth sawfish P. pectinata  
(Latham, 1794) 
- 
4 ฉนำกเขยี ว Green sawfish P. zijsron  
(Bleeker, 1851) 
- 
Rhinidae 5 โรนนิ, กระเบนทอ้ง
นำ  ้
Bow mouth guitar fish Rhina ancylostoma  
(Bloch & Schneider, 1801) 
++ 





7 โรนนั จดุ ขำว Smooth nose wedge 
fish 
R. laevis   
(Bloch & Schneider, 1801) 
++ 
8 โรนนั จดุ ขำวลำย Broad nose wedge fish R. springeri  
(Compagno & Last, 2010) 
+ 
Rhinobatidae 9 โรนนั เมด็ , อมี ดุ, 
อมี ด 
Granulated guitarfish Glaucostegus granulatus 
(Cuvier, 1829) 
+ 
10 โรนนั หวัจงิ จก, 
 อมี ดุ, อมี ด 
Club nose guitarfish G. thouin  
(Lacepede, 1798) 
+ 
11 โรนนั หวัใสยกั ษ ์ Thailand granulated 
guitarfish 
Glaucostegus cf. granulatus 
(Cuvier, 1829) 
+ 
12 โรนั นจมู กกว้ำง Wide nose guitarfish Rhinobatos obtusus  
(Müller & Henle, 1841) 
+ 
13 รนนั หวัใสจดุ ขำว Spotted guitarfish R. punctifer   
(Compagno & Randall, 1987) 
+ 
14 โรนนั หวัใส, 
โรนนั ปมุ่ 
Brown guitarfish R. schlegelii  
(Muller & Henle, 1841) 
++ 







Brown numb fish Narcine brunnea  
(Annandale, 1909) 
+ 












Tonkin numb fish N. prodorsalis  
(Bessednov, 1966) 
+ 
20 กระเบนไฟฟ้ำจุ ดด้ำ Black spotted numb 
fish 
N. timlei  
(Bloch & Schneider, 1801) 
+ 
Narkidae 21 กระเบนไฟฟ้ำหำงจุ 
ด,ปลำเสี ยว 
Spot tail sleeper ray Narke dipterygia  




Finless sleeper ray Temera hardwickii 
(Gray, 1831) 
+ 
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Sulu sea skate Okamejei jensenae 
(Last & Lim, 2010) 
+ 
Dasyatidae 24 กระเบนหำงหวำย Whip stingray Dasyatis akajei  
(Muller & Henle, 1841) 
++ 
25 กระเบนหำงสนั Short tail stingray D. brevicaudata 
(Hutton, 1875) 
+ 
26 กระเบนลำว Mekong fresh water 
stingray 
D. laosensis  
(Roberts & Karnasuta, 1987) 
+ 
27 กระเบนตำเลก็ Small eye stingray D. microps  
(Annandale, 1908) 
+ 
28 กระเบนหำงหนำม Cow stingray D. ushiei  
(Jordan & Hubbs, 1925) 
+ 
29 กระเบนปำกแหลม Sharp nose stingray D. zugei  
(Muller & Henle, 1841) 
+++ 
30 กระเบนขำว Whiptail stingray Himantura bleekeri 
(Blyth, 1860) 
++ 
31 กระเบนเจ้ำพระยำ Giant freshwater 
stingray 
H. chaophraya  
(Monkolprasit & Roberts, 1990) 
++ 
32 กระเบนลำยดอกไม้ Pink whip ray H. fai  














Scaly whip ray H. imbricata  
(Bloch & Schneider, 1801) 
+++ 
36 กระเบน Golden whip ray H. jenkinsii  
(Annandale, 1909) 
++ 
37 กระเบนแมก่ ลอง Mekong whip ray H. kittipongi  
(Vidthayanon & Roberts, 2005) 
+ 
38 กระเบนนำ  ้จดื ลำย Marbled fresh water 
whip ray 
H. krempfi  
(Chabanaud, 1923) 
++ 
39 กระเบนนำ  ้จดื Longnose marble whip
ray 
H. oxyrhynchus  
(Sauvage, 1878) 
++ 
40 กระเบนบวั Round whip ray H. pastinacoides 
(Bleeker, 1852) 
+ 
Dasyatidae 41 กระเบนนำ  ้จดื ขำว White-edge whip ray H. signifer  
(Compagno & Roberts, 1982) 
++ 
42 กระเบนจุ ดด้ำ Black-spotted whip 
ray 
H. toshi  
(Whitley, 1939) 
+ 
43 กระเบนจมกู ขำว White nose whip ray H. uarnacoides  
(Bleeker, 1852) 
++ 





Leopard whip ray H. undulata  
(Bleeker, 1852) 
++ 
46 กระเบนตกุ๊ ตำ, กระ
บำง 
Dwarf whip ray H. walga  
(Muller & Henle, 1841) 
+++ 
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47 กระเบนจมู กโต, 
กระเบนจุ ดฟ้ำ 
Blue spotted stingray Neotrygon kuhlii  
(Müller & Henle, 1841) 
+++ 
48 กระเบนพรกิ ไท Peppered mask ray N. cf. picta   
(Last & White, 2008) 
+ 
49 กระเบนธง Cow tail stingray Pastinachus atrus  (Macleay, 
1883) 
+ 
50 กระเบนธง Cow tail stingray P. sephen (Forsskal, 1775) ++ 





Ribbon tail stingray Taeniura lymma (Forsskal, 1775) ++ 
53 กระเบนตกกระ Round ribbon tail ray T. meyeni  
(Muller & Henle, 1841) 
+ 
54 กระเบนใบขนนุ Porcupine ray Urogymnus asperrimus  
(Bloch & Schneider, 1801) 
+ 
Gymnuridae 55 กระเบนผเสี อ  ืญป่ี นุ่ Japanese butterfly ray Gymnura japonica  
(Temminck & Schlegel, 1850) 
++ 
56 กระเบนผเสี อื เผอื 
ก 
Smooth butterfly ray G. micrura  
(Bloch & Schneider, 1801) 
++ 
57 กระเบนผเสี อื หำง
ยำว 
Long tail butterfly ray G. poecilura 
(Shaw, 1804) 
++ 




G. tentaculata  
(Muller & Henle, 1841) 
- 
59 กระเบนผเสี อื หำง
ลำย 
Zone tail butterfly ray G. zonura  
(Bleeker, 1852) 
++ 





Ocellated eagle ray A. ocellatus 
(Kuhl, 1823) 
++ 
62 กระเบนนกจดุ ขำว Mottled eagle ray Aetomylaeus maculatus 
(Gray, 1834) 
+ 
63 กระเบนนก Ocellate eagle ray A. milvus 
(Muller & Henle, 1841) 
- 
64 กระเบนนกบงั Banded eagle ray A. nichofii  




Ornate eagle ray A. vespertilio  
(Bleeker, 1852) 
+ 
Rhinopteridae 66 กระเบนจมกู ววั, 
ยส่ี น 
Flap nose ray Rhinoptera javanica  
(Muller & Henle, 1841) 
+ 
67 กระเบนจมกู ววั Indian cow-nose ray R. sewelli 
Misra, 1946 
- 
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Spine tail devil ray M. japonica  
Muller & Henle, 1841) 
+ 
70 กระเบนรำหคู รบี สนั  Short find evil ray M. kuhlii  
(Muller & Henle, 1841) 
+ 
71 กระเบนรำหู Smooth tail devil ray M. thurstoni 
(Lloyd, 1908) 
+ 
สถานภาพ (Status) ของปลากระเบนจากการส ารวจ ณ ท่าเทียบเรือประมง
+++ พบมาก (จ านวนมากและพบเป็นประจ า) [dominant]
++ พบทั่วไป แต่ไม่มาก (พบเป็นประจ า) [normal] 
+ พบน อย (นานๆพบ) [rare] 
- ไม่พบ (มีเพียงรายงาน) [only recorded] 
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Appendix II Final report of the genetic structure of the 
Rastrelliger kanagurta (Cuvier, 1816) in the Andaman Sea of 
Thailand based on 14 microsatellite loci1 
Kettratad, J.1, Nootmorn, P.2, Bouroi, P.1, and Piyapattanakorn, S. 1 
1Department of Marine Science, Faculty of Science, Chulalongkorn University, Bangkok, Thailand. 
2Marine Fisheries Research Bureau, Department of Fisheries, Bangkok,Thailand. 
Introduction 
There are currently three recognized species within the genus Rastrelliger: Rastrelliger brachysoma 
(Bleeker, 1851), Rastrelliger kanagurta (Cuvier, 1816) and Rastrelliger faughni (Matsui, 1967). The 
taxonomy of this genus has been stable since 1983. Rastrelliger kanagurta (Bleeker, 1851), having 
the intermediate body depth among the three species (Collette and Nauen, 1983), is an epipelagic 
species that can tolerate slight reduced salinity in estuaries. It has the widest range of distribution 
among the three species. Its distribution ranges from the East coast of Africa to Northern Australia 
(Collette and Nauen, 1983). In the Northeastern Indian Ocean, it is a transboundary species and 
shared stock of unknown stock structure. Therefore, under the auspices of the Bay of Bengal Large 
Marine Ecosystem (BOBLME) Project, collaborative work on genetic stock structure identification of 
this species by the eight countries of the BOBLME was commissioned, and this report forms part of 
this work. Rastrelliger brachysoma and Rastrelliger kanagurta are marketed with the same common 
name (platoo) in Thai fish market.  
One of the crucial elements needed for the management and conservation of the species is the 
ability to identify the population structure of the species. Several researches done by the Thailand 
Department of Fisheries focused on the population aspect and ecological aspect of Rastrelliger 
species. However, the majority of the research was done on Rastrelliger brachysoma (Vanichikul and 
Hongskul, 1965; Sukonthman and Sriruangcheep, 1965; Chomjurai et al., 1965 and Boonprakob, 
1965). Only few works have been done on Rastrelliger kanagurta. There have not been any genetic 
studies investigating the population structure of Rastrelliger kanagurta in the Andaman Sea, 
Thailand. In the past, the identity of the Rastrelliger kanagurta population in Andaman Sea, Thailand 
was speculated from the spawning grounds, which were estimated from the gonadosomatic index 
(Sutthakorn and Saranakomkul, 1987). Based on the area and the time that the fish has the highest 
gonadosomatic index, there are at least two spawning grounds for Rastrelliger kanagurta in the 
Andaman Sea, Thailand (Sutthakorn and Saranakomkul, 1987). Based on this information, we 
hypothesize that there were two distinct populations of Rastrelliger kanagurta in the Andaman Sea, 
Thailand. We preliminarily tested this hypothesis by using Rastrelliger kanagurta cytochrome b 
sequences collected from 10 stations along the west coast of Thailand during the peak spawning 
period (December to January) of Rastrelliger kanagurta. However, the result from the preliminary 
study suggested that there was no stock structure (Figure 1). There are two possible explanations. 
The first explanation is the current circulation pattern during the Northeast monsoon season 
(December to February) which is the peak spawning of R. kanagurta in Thailand. During this time, 
there is no current that would separate the two populations of R. kanagurta (Rizal et al., 2012).  
An alternative explanation lies in the nature of the mitochondrial cytochrome b gene. Mitochondrial 
DNA might not evolve fast enough to capture the structure found in the R. kanagurta. Mitochondrial 
DNA has been shown not providing much resolution to the population structure of the marine fishes 
(Dahle et al., 1990 and Smith et al., 1989) especially the pelagic species (Dahle et al., 1990). As an 
1
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alternative marker, microsatellite has been shown useful in the case where mitochondrial DNA did 
not detect population structure (Shaw et al., 1999; McPherson et al., 2004 and Benzent et al., 1996). 
Thus, we screened 14 microsatellite loci for population study of R. kanagurta from the west coast of 
Thailand as part of the BOBLME wide genetic stock structure identification study. 
Materials and methods 
Specimens were collected from four landing ports on the Andaman Sea coast (one sampling port in 
Ranong Province and three sampling ports in Satun Province) (Figure 2). One hundred specimens 
were collected from Ranong Province and another 100 specimens were collected from Satun 
Province by the Department of Fisheries, Thailand. Out of the one hundred specimens per locality 73 
specimens were identified as R. kanagurta from Ranong while 97 specimens were identified as 
R. kanagurta from Satun. The tissue from each specimen was preserved in 95% ethanol and the 
carcasses were fixed in 10% formalin. The specimens were shipped on ice to the Chulalongkorn 
University fish lab within four hours after the fish were acquired from the dock. Genomic DNA was 
extracted from the tissue collected from the muscle above the opercular region on the right side of 
the specimens using Genomics DNA extraction kit Bioscience Inc. (catalog number YGT50). Fourteen 
microsatellite loci were amplified by using the annealing temperature in Table 1. For the total 
volume of 12.5 µl, the PCR reaction consists of 1.25 µl 10 x buffer, 0.75 µl 25 mM MgCl2, 0.25 µl 
10  mM DNTP, 0.5 µl of 10 µM each primer,1.25 unit of taqpolymerase,2 µl of genomic DNA and7 µl 
of ultrapure water. The PCR products were sent to SciGenome Inc, Kochi, India, for genotyping. The 
alleles calling for each locus was based on the allele frequency histogram for the starting point. The 
binding followed the starting point with adjustment to the type of the nucleotide repeat for a 
particular locus. Null allele was checked by using Micro-checker program. GDA program was used to 
assess linkage disequilibrium. GDA and Genalex6.5 were used to assess linkage disequilibrium, 
calculate Fst and Fis and perform AMOVA. To justify stock structure, principal component score plot 
was made based on the Principal component analysis of the genetic distance (calculated from 
Genalex 6.5) from 10 microsatellite loci for all individuals. 
Results 
Out of the 14 loci, 10 microsatellite loci were successfully amplified with the success rate of these 
loci ranging from 81% to 100 %. Locus RAKA1 had the lowest success rate (81%) among the loci that 
were successfully amplified. The rest of the loci had success rates of more than 93%. All of the loci 
that were successfully amplified were polymorphic (Table 2). The locus that had the lowest allelic 
diversity was SCA 8 and the locus that had the highest allelic diversity was SA 2657 (Table 2). 
Observed heterozygosity ranged from 0.11 to 0.99 and the expected heterozygosity ranged from 
0.24 to 0.96 (Table 2). Only two loci were in Hardy-Weinberg equilibrium. Locus SCA 2770 was in the 
equilibrium for specimens from both sampling stations while locus SCA 2068 was in the equilibrium 
for specimens from sampling station Satun (Table 3). Out of ten loci, only three loci (SCA 2770, SCA8, 
and SCA30) did not show evidence of null allele. Two loci (SCA 8 and SCA 2770) were in linkage 
disequilibrium. The Fixation index (F) calculated for each locus for each population ranged 
from - 1.000 to 0.871 (Table 2). The lowest F value (-1.000) was found in locus SCA 8. Fst between the 
two sampling stations was 0.006 and the Fis between for the whole samples was 0.209 which 
suggested low population structure with majority of the allele having excess homozygosity. Loci 
SCA8 and SCA 30 had excess heterozygosity. The rest of the loci tended to have excess homozygosity 
(Table 4). Ranong sampling station had 14 private alleles from seven loci and Satun sampling station 
had 36 alleles from eight loci (Table 5). The first two principal components of the principal 
component analysis of the genetic distance (10 loci) explained 43.45 % of the total variance found in 
the data. The principal component score plot did not reveal any grouping based on the sampling 
station. However, there were two clusters suggesting two identities that were not classified based 
on sampling stations (Figure 3). 
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Discussion 
The allele frequency from ten microsatellite loci suggested that there was no Rastrelliger kanagurta 
stock structure in the Andaman Sea of Thailand (Table 3 and Figure 3). This was also supported by 
the evidence from the mitochondrial cytochrome b sequences data (Figure 1). There are two 
possible explanations for the lack of structure: life history and dispersal capability of R. kanagurta 
and an inappropriate molecular marker. 
During the Northeast monsoon season (December to February) which covered the peak spawning of 
R. kanagurta in Thailand, there are two currents in the Thai West coast waters: The current from the 
Malacca Strait and the current from Myanmar (Rizal et al., 2012).The current from the Malacca Strait 
moves north along the shore until it reaches Myanmar (Figure 4). The current from Myanmar moves 
south around the outside of the 200 m contour line until it reaches Phuket area (Figure 4). Then it 
meets with the current from the Malacca Strait and both move westward from the shoreline (Figure 
4). Majority of fishes that were caught during the spawning period were within 30 miles from shore. 
If the R. kanagurta spawns within the 200 m contour line and the shore, there is no current that 
would separate local populations from each other. This supports the lack of stock structure found in 
this study 
The quality of the microsatellite loci could be responsible for the lack of structure. Most of the loci 
observed were in Hardy-Weinberg disequilibrium. Only two loci (SCA 2068 and SCA 2770) were in 
Hardy-Weinberg equilibrium. Six out of ten loci were diagnosed as potential loci that bore null 
alleles. Furthermore, two loci were linked. In normal circumstances, the loci that were linked and 
those that were diagnosed as bearing null allele would have been removed from the analysis. 
However, given that the microsatellite marker has been thoroughly screened and selected, it is 
possible that small sample size, migration and inappropriate selection of the population unit are 
likely the causes for such disequilibrium. Small sample size poorly captured the true representation 
of the allelic diversity and allele distribution of a given trait (Petit et al., 1998; Kalinowsky, 2005 and 
Pruett and Winker, 2008). Migration is the main factor that is responsible for gene-flow between 
populations (Heartland and Clark, 1997). The Fst value and the number of effective migrants also 
suggested high migration and high gene flow between the two populations. It is more likely that the 
R. kanagurta population in the Andaman Sea of Thailand belongs to one large population. Therefore, 
the two sampling stations should be pooled as one sampling unit. When considering the life history 
of this species with the genetic information, R. kanagurta is a migratory species and a transboundary 
species. For the stock structure analysis purpose, it is possible that sampling units that are close by 
Thai waters should also be pooled as a single population. 
Regardless of the lack of the population structure found based on the genetic information of 
R. kanagurta in the Thai Andaman Sea, the criteria for establishing population are not solely based 
on genetic attributes alone. Life history and ecotype of the species are equally important attributes 
(Begg and Waldman, 1999). Therefore, it is pivotal that all of these attributes should be considered 
before establishing the stock structure of R. kanagurta in the Andaman Sea of Thailand. 
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Table 1. Primers and their annealing temperature for 14 microsatellite loci. 
Locus Primer Sequence 5’--> 3’ Repeat motif Ta(°C) Product size 
Raka1 F: GCTTGACTGTGTTGGAAAGAGC AAAG 58 156-208 
R: AAAGACAGGAGCACGGAAGC 
Raka2 F: TCATTGACTTTATTTCTGGCACG AATAG 56 192-312 
R: AAAGCCCTGATGTCAAGATGG 
Raka10 F: GAATATCTGGTAATGAGAACTAAATGAGC TGCG 55 240-352 
R: CAAGCAAATACTATACTACAATGACTGG 
Raka12 F: TGGCTTCTGTAGTGTCAATTTGC ATCT 62 192-346 
R: CATTCAGCTTGGTAAATGCCG 
Raka26 F: CTACATGTCCAGCTGCAGGG ATT 60 183-198 
R: GCAGATGATAACTCAATATGTGTTGG 
Raka46 F: GAGGATATGCAGTGTCAGGAGG ATT 60 221-248 
R: TTTATGTATCCATTATGGTCCAGG 
Raka48 F: TCTTAATCTGCGCTAGTGGGC AATC 58 180-224 
R: TTTGGCAATGAAACTATGAAGTCC 
KSJ 18 F: GCTGGTCATTTGTATCTTTGA (GT)17 55 206-240 
R: TGGCTGCCTTTTGAATAA 
KSJ 26 F: GGAGCATTTGACAACACTTAC (GT)13AT(GT)3 58 216-246 
R: AGTCAGTTTTGGTGGATGAG 
SA2068 F: CAAGACATGACAGTAGGACATTGAC (GGA)9 56 148-160 
R: AGATTGGGAGTTTGTAGGGGTAATA 
SA2657 F: TGTCAGAGATGTAGCACATACGG (CA)19 56 231-329 
R: AGCATTATCTGGTGCTGTAAGGA 
SA2770 F: AGAAATGAAAAGGGCTTTAAGGA (CA)22 56 205-243 
R: ACTGAGCTGCTTAAAATGCAAAA 
SCA 8 F: TCAGCTGTTCATTCCCATAGCCCA (CA)21 55 155-161 
R: ATGAAGGAACAATGAGCCTCCAGC 
SCA30 F: TGGCTGTCGGTCACTCTGCCTC (GA/CA)23 55 117-129 
R: ACACACACGGGTACACACAGGG 
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Table 2. Sample size, number of alleles, number of effective alleles, information index, observed heterozygosity, 
expected and unbiased expected heterozygosity, and fixation index of the 10 microsatellite loci from two sampling 
station (73 specimens from Ranong and 97 specimens from Satun). 
Station Locus N Na Ne I Ho He uHe F 
Ranong 
(RNK) 
RAKA1 69 14.000 9.847 2.453 0.116 0.898 0.905 0.871 
RAKA2 72 18.000 9.800 2.525 0.792 0.898 0.904 0.118 
RAKA10 73 13.000 8.882 2.316 0.315 0.887 0.894 0.645 
RAKA12 73 31.000 20.340 3.200 0.699 0.951 0.957 0.265 
RAKA46 72 9.000 5.077 1.875 0.306 0.803 0.809 0.620 
SA2068 72 3.000 1.318 0.431 0.250 0.241 0.243 -0.037 
SA2657 69 27.000 16.705 3.015 0.536 0.940 0.947 0.430 
SA2770 73 16.000 7.797 2.383 0.836 0.872 0.878 0.041 
SCA8 72 2.000 1.998 0.693 0.972 0.500 0.503 -0.946 
SCA30 66 5.000 1.469 0.620 0.288 0.319 0.322 0.099 
Satun 
(STUKII) 
RAKA1 79 13.000 10.632 2.443 0.253 0.906 0.912 0.721 
RAKA2 96 23.000 10.326 2.577 0.813 0.903 0.908 0.100 
RAKA10 97 16.000 10.668 2.514 0.361 0.906 0.911 0.602 
RAKA12 86 34.000 25.592 3.355 0.744 0.961 0.967 0.226 
RAKA46 96 10.000 5.121 1.911 0.344 0.805 0.809 0.573 
SA2068 90 5.000 1.527 0.678 0.189 0.345 0.347 0.452 
SA2657 97 37.000 22.009 3.301 0.588 0.955 0.960 0.384 
SA2770 97 17.000 7.066 2.343 0.814 0.858 0.863 0.051 
SCA8 95 2.000 2.000 0.693 1.000 0.500 0.503 -1.000 
SCA30 93 5.000 1.584 0.662 0.409 0.369 0.371 -0.108 
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Table 3. Chi-Square value and the probability for assessing Hardy-Weinberg Equilibrium for two sampling stations 
(Ranong and Satun). 
Pop Locus DF ChiSq Prob 
Ranong RAKA1 91 719.475 0.000 
RAKA2 153 262.217 0.000 
RAKA10 78 404.954 0.000 
RAKA12 465 601.076 0.000 
RAKA46 36 265.849 0.000 
SA2068 3 0.237 0.971 
SA2657 351 648.757 0.000 
SA2770 120 128.980 0.271 
SCA8 1 64.427 0.000 
SCA30 10 132.520 0.000 
Satun RAKA1 78 528.300 0.000 
RAKA2 253 359.744 0.000 
RAKA10 120 657.720 0.000 
RAKA12 561 667.107 0.001 
RAKA46 45 280.728 0.000 
SA2068 10 97.494 0.000 
SA2657 666 1268.119 0.000 
SA2770 136 118.530 0.857 
SCA8 1 95.000 0.000 
SCA30 10 102.988 0.000 
Table 4. Fis, Fit, Fst and number of effective migrants estimated for 10 microsatellite loci for the combined population 
Locus Fis Fit Fst Nm 
RAKA1 0.795 0.798 0.012 21.311 
RAKA2 0.109 0.113 0.004 59.165 
RAKA10 0.623 0.628 0.012 19.781 
RAKA12 0.245 0.249 0.005 46.350 
RAKA46 0.596 0.599 0.006 41.635 
SA2068 0.251 0.255 0.005 48.774 
SA2657 0.407 0.410 0.005 50.827 
SA2770 0.046 0.049 0.003 85.355 
SCA8 -0.973 -0.973 0.000 1295.500 
SCA30 -0.012 -0.008 0.003 73.143 
Mean 0.209 0.212 0.006 174.184 
SE 0.156 0.156 0.001 124.755 
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Table 5. Private alleles from two sampling stations (Ranong and Satun) 
Station Locus Allele Frequency 
Ranong (RNK) RAKA1 156 0.029 
RAKA2 307 0.014 
RAKA10 348 0.014 
RAKA12 292 0.007 
RAKA12 306 0.027 
RAKA12 330 0.014 
RAKA12 342 0.007 
SA2657 261 0.058 
SA2657 299 0.007 
SA2657 317 0.014 
SA2770 235 0.007 
SCA30 123 0.008 
Satun (STUK) RAKA2 192 0.005 
RAKA2 197 0.010 
RAKA2 282 0.026 
RAKA2 292 0.010 
RAKA2 297 0.005 
RAKA2 312 0.005 
RAKA10 240 0.010 
RAKA10 316 0.093 
RAKA10 332 0.015 
RAKA10 352 0.010 
RAKA12 192 0.006 
RAKA12 198 0.017 
RAKA12 210 0.012 
RAKA12 214 0.023 
RAKA12 218 0.070 
RAKA12 264 0.006 
RAKA12 310 0.023 
RAKA46 248 0.010 
SA2068 148 0.006 
SA2068 151 0.033 
SA2657 231 0.005 
SA2657 267 0.021 
SA2657 287 0.021 
SA2657 291 0.031 
SA2657 293 0.010 
SA2657 295 0.005 
SA2657 297 0.026 
SA2657 303 0.005 
SA2657 307 0.041 
SA2657 311 0.010 
SA2657 313 0.005 
SA2657 315 0.005 
SA2657 329 0.005 
SA2770 213 0.021 
SA2770 243 0.005 
SCA30 129 0.022 
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Figure 1. The relationship among 160 R. kanagurta collected along the Andaman Sea coast of Thailand (n=156) and from 
the Gulf of Thailand (n=4; Rayong Province; RIIK and RIIIK) based on cytochrome b sequences from neighbour-joining 
algorithm. Specimen acronyms were colour coded base on the sampling locality. 
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Figure 2. Four sampling ports (one station in Ranong Province and three stations in Satun Province from West Coast of 
Thailand in the Andaman Sea. 
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Figure 3. Principal component score plot from the principal component analysis of the genetic distant (10 loci 
microsatellite) from 170 individuals (Ranong and Satun) 
Figure 4 The surface currents calculated from heat fluxs, tides and winds during October to February based on HAMSOM 
(Source: Rizal et al., 2012) 
Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
36 
References 
Begg, G. A. and J. R. Waldman. 1999. A holistic approach to stock identification. Fisheries Research 
43:35-44 
Bentzen, P., C.T. Taggart, D.E. Ruzzante and D. Cook, 1996. Microsatellite Polymorphism and 
Population Structure of Atlantic Cod (Gadus morhua) in the Northwest Atlantic. Can. J. 
Fish. Aquat. Sci. vol. 53, pp. 2706–2721 
Boonprakob, U. 1965. The identification of pelagic eggs and larvae of chub mackerel, Rastrelliger sp., 
in the Gulf of Thailand with additional studies on their distribution. Report of Mackerel 
Investigations 1963-1965. 4:29-114. 
Chomjurai, V., D. Somchaiwong, and R. Bunnag. 1965. Growth and migration of chub mackerel, 
Rastrilliger neglectus, in the Gulf of Thailand. Report of Mackerel Investigations 1963-
1965. 4:29-114. 
Collette, B. B., and C. E. Nauen. 1983. FAO species catalogue Vol. 2. Scombrids of the world, an 
annotated and illustrated catalogue of tunas, mackerels, bonitos, and related species 
known to date. Food and Agriculture Organization of the United Nations, Rome. 
Dahle, G. and A.G. Eriksen 1990. Spring and Autumn Spawners of Herring (Clupea harengus) in the 
North Sea, Skagerrak and Kattegat, Population Genetic Analysis. Fish. Res. Vol. 9, pp. 
131–141. 
Hartl, D. L. and A. G. Clark. 1997. Principles of population genetics. Sinauer Associates Inc. 
Sunderland, Massachusetts.542pp 
Kalinowski, S.T. 2005. Do polymorphic loci require large sample sizes to estimate genetic distances. 
Heredity 94: 33–36. 
McPherson, A. A., P. T. O’Reilly, and C. T. Taggart, 2004. Genetic Differentiation, Temporal Stability 
and the Absence of Isolation by Distance among Atlantic Herring Populations, Trans. 
Amer. Fish. Soc. vol. 133, pp. 434–446. 
Petit, J. R., El Mousadik, A. and Pons, O. 1998. Identifying populations for conservation on the basis 
of genetic markers. Conserv. Biol. 12: 844-855. 
Pruett, C. L. and Winker K. 2008. The effects of sample size on population genetic diversity estimates 
in song sparrows Melospiza melodia. J. Avian Biol. 39: 252-256. 
Rizal, S., Damm. P., Wahid, M. A., Sundermann, J., Ilhamsyah, Y., Iskandar, and T. Muhammad, 2012. 
General circulation in the Malacca Strait and Andaman Sea: a numerical model study. 
American Journal of Environmental Science 8 (5):479-488 pp. 
Shaw, P. W., Turan, C., Wright, J. M., O’Connell, M. and Carvalho, G. R., 1999. Microsatellite DNA 
Analysis of Population Structure in Atlantic Herring (Clupea harengus) with Direct 
Comparison to Allozyme and mtDNA RFLP Analysis. Heredity, 1999, vol. 83, pp. 490–499 
Smith, P. J., A. J Birley, B. A. Jamieson, and C. A. Bishop 1998.  Mitochondrial DNA in the Atlantic Cod, 
Gadus morhua: Lack of Genetic Divergence between Eastern and Western Populations. 
J. Fish. Biol. vol. 34, pp. 369–373 
Sukhavisidh, P. 1978. On the taxonomy of Rastrelliger spp. known from Thailand. Fisheries Technical 
Report. Department of Fisheries, Thailand. 
Sukonthman, P., and U. Sriruangcheep. 1965. Survey of catch and effort statistics and compilation of 
size composition of chub mackerel in the Gulf of Thailand. Report of Mackerel 
Investigations 1963-1965.4:190-203. 
Suthakorn, P., and R. Saranakomkul, 1987. Biological aspects of chub mackerels and round scads on 
the West coast of Thailand. In: Investigation on mackerel and scad resources of the 
Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
37 
Malacca Strait, pp.48-80. Colombo: Food and Agriculture Organization of the United 
Nations, 1987. 
Vanichikul, P., and V. Hongskul. 1965. Length-weight relationships of chub mackerel, Rastrelliger sp., 
in the Gulf of Thailand, 1963. Report of Mackerel Investigations 1963-1965.4:162-189. 
  
Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
38 
Annex 1. Allele frequency for 10 microsatellite loci from two sampling stations. 
Locus Allele/N Ranong Satun 
RAKA1 N 69 79 
 156 0.029 0.000 
 160 0.029 0.032 
 164 0.080 0.051 
 168 0.043 0.082 
 172 0.043 0.133 
 176 0.152 0.114 
 180 0.051 0.095 
 184 0.138 0.095 
 188 0.051 0.101 
 192 0.174 0.032 
 196 0.029 0.019 
 200 0.043 0.051 
 204 0.065 0.070 
 208 0.072 0.127 
RAKA2 N 72 96 
 192 0.000 0.005 
 197 0.000 0.010 
 202 0.014 0.005 
 207 0.007 0.005 
 212 0.007 0.010 
 217 0.028 0.010 
 222 0.035 0.031 
 227 0.042 0.057 
 232 0.097 0.130 
 237 0.083 0.151 
 242 0.111 0.109 
 247 0.208 0.141 
 252 0.118 0.104 
 257 0.063 0.073 
 262 0.035 0.047 
 267 0.035 0.031 
 272 0.069 0.021 
 277 0.014 0.005 
 282 0.000 0.026 
 287 0.021 0.005 
 292 0.000 0.010 
 297 0.000 0.005 
 307 0.014 0.000 
 312 0.000 0.005 
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RAKA10 N 73 97 
 240 0.000 0.010 
 280 0.034 0.046 
 284 0.103 0.113 
 288 0.096 0.160 
 292 0.062 0.134 
 296 0.130 0.072 
 300 0.178 0.067 
 304 0.103 0.057 
 308 0.151 0.077 
 312 0.062 0.026 
 316 0.000 0.093 
 320 0.034 0.036 
 324 0.027 0.072 
 328 0.007 0.010 
 332 0.000 0.015 
 348 0.014 0.000 
 352 0.000 0.010 
RAKA12 N 73 86 
 192 0.000 0.006 
 198 0.000 0.017 
 210 0.000 0.012 
 214 0.000 0.023 
 218 0.000 0.070 
 222 0.021 0.041 
 226 0.021 0.017 
 230 0.027 0.029 
 234 0.048 0.052 
 238 0.034 0.017 
 242 0.027 0.023 
 246 0.068 0.052 
 250 0.027 0.052 
 254 0.041 0.047 
 258 0.068 0.035 
 262 0.096 0.029 
 264 0.000 0.006 
 266 0.034 0.052 
 270 0.034 0.035 
 274 0.096 0.035 
 278 0.055 0.047 
 282 0.034 0.052 
 286 0.048 0.047 
 290 0.021 0.017 
 292 0.007 0.000 
 294 0.034 0.017 
 298 0.007 0.006 
 302 0.014 0.029 
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 306 0.027 0.000 
 310 0.000 0.023 
 314 0.021 0.017 
 318 0.021 0.012 
 322 0.014 0.012 
 330 0.014 0.000 
 334 0.014 0.023 
 338 0.014 0.041 
 342 0.007 0.000 
 346 0.007 0.006 
RAKA46 N 72 96 
 221 0.104 0.167 
 224 0.083 0.068 
 227 0.042 0.078 
 230 0.354 0.365 
 233 0.188 0.078 
 236 0.097 0.078 
 239 0.049 0.083 
 242 0.069 0.068 
 245 0.014 0.005 
 248 0.000 0.010 
SA2068 N 72 90 
 148 0.000 0.006 
 151 0.000 0.033 
 154 0.861 0.794 
 157 0.132 0.150 
 160 0.007 0.017 
SA2657 N 69 97 
 231 0.000 0.005 
 239 0.058 0.052 
 241 0.022 0.031 
 243 0.007 0.010 
 245 0.094 0.057 
 247 0.080 0.093 
 249 0.123 0.093 
 251 0.043 0.046 
 253 0.029 0.046 
 255 0.051 0.021 
 257 0.007 0.046 
 259 0.051 0.036 
 261 0.058 0.000 
 263 0.022 0.026 
 265 0.014 0.005 
 267 0.000 0.021 
 269 0.014 0.005 
 271 0.022 0.036 
 273 0.036 0.057 
Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
41 
 275 0.058 0.021 
 277 0.072 0.031 
 279 0.036 0.015 
 281 0.022 0.015 
 283 0.022 0.015 
 285 0.014 0.031 
 287 0.000 0.021 
 289 0.007 0.015 
 291 0.000 0.031 
 293 0.000 0.010 
 295 0.000 0.005 
 297 0.000 0.026 
 299 0.007 0.000 
 301 0.014 0.005 
 303 0.000 0.005 
 307 0.000 0.041 
 311 0.000 0.010 
 313 0.000 0.005 
 315 0.000 0.005 
 317 0.014 0.000 
 329 0.000 0.005 
SA2770 N 73 97 
 205 0.007 0.015 
 207 0.021 0.021 
 209 0.123 0.124 
 211 0.068 0.067 
 213 0.000 0.021 
 215 0.027 0.036 
 217 0.055 0.041 
 219 0.281 0.304 
 221 0.068 0.062 
 223 0.048 0.046 
 225 0.075 0.067 
 227 0.048 0.113 
 229 0.089 0.026 
 231 0.034 0.026 
 233 0.027 0.021 
 235 0.007 0.000 
 237 0.021 0.005 
 243 0.000 0.005 
SCA8 N 72 95 
 155 0.514 0.500 
 161 0.486 0.500 
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SCA30 N 66 93 
 117 0.015 0.005 
 121 0.015 0.005 
 123 0.008 0.000 
 125 0.152 0.199 
 127 0.811 0.769 
 129 0.000 0.022 
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Appendix III Thailand’s National Plan of Action for conservation and 
management of sharks 
Thailand’s National Plan of Action for Conservation and Management of Sharks 
1. Introduction
1.1 Background 
   Sharks and rays have been caught by different types of fishing gears, for 
instance, trawl net, purse seine, gillnet, longline and miscellaneous gears. Although no 
specific fishing gears that focus on these particular sharks and rays. Due to they are not 
target species and regarded as by-catch. The fish has been utilized in various ways, from 
direct consumption to processed products. This causes an increase in demand, while the 
catch is gradually decreasing. In 2003, the catch of sharks and rays in Thailand hit the record 
of 14,409 and 18,131 metric tons, whereas in 2014 there were only 1,424 and 3,376 metric 
tons or 80% decrease of catch from 2003. Global concern of falling population of sharks and 
rays caused by fishery sector has been arisen. Their regeneration rate is unable to keep up 
the catching due to their nature of low reproduction, slow growing and taking long time to 
maturity, long pregnancy period, and giving birth at low number. Different sectors have 
been showing their concern over the population of sharks and rays in Thailand and 
worldwide. The species might be extincted in the future. Therefore, the United Nation Food 
and Agriculture Organization (FAO) has agreed to formulate the International Plan of Action 
for the Conservation and Management of Sharks (IPOA-Sharks) in 1998 and supported their 
member countries to develop a National Plan of Action for the Conservation and 
Management of Sharks (NPOA-Sharks) for effective management of sharks and rays in 
Thailand in accordance with IPOA-Sharks. 
1.2 Definition 
   In this document, shark refers to all kinds of cartilaginous fish in subclass 
Elasmobranchs, class Chondrichthyes, which includes sharks, rays, skates, and ratfishs or 
chimaeras. 
1.3 Goals 
   To formulate the NPOA-Sharks for sustainable conservation and management 
of sharks within 2015. 
1.4 Objectives 
1. To set up database on biology, fishery, landing and usage of sharks for
sustainable conservation and management of sharks. 
2. To enhance capacity of officers in all concerned agencies regarding sharks
identification, data collection, and utilization of sharks, for a reliable database system. 
3. To develop network of data, information, contacts, and coordination, as
well as exchange for of stakeholders relating to sharks for their sustainable management. 
4. To monitor shark fisheries systematically and continuously.
5. To coordinate and collaborate with international bodies on shark
management in accordance with IPOA-Sharks. 
1.5 Arising obstacles 
 
1. Insufficient Data
  - Biology: species, maturity size, distribution, and abundance 
  - Status of sharks in Thailand 
  - Fishing statistics: catches (species not sorted), fishing effort, and gear 
types 
 - Quantity and value of domestic usage, import and export of processed 
products and downstream industry (i.e. shark fins, leather products, jewelries, and 
souvenirs), as well as species, types and quality of import and export products 
2. Government officers have insufficient knowledge and understanding on
data collection for resource management. 
3. Limited communication between stakeholders and government agencies.
4. Insufficient budget for research monitoring and management of sharks.
5. Some selected species of sharks are increasingly utilized, resulting in their
reported extinction in Thailand. 
1.6 Expected outcomes 
 - NPOA-Sharks formulation engaging both public and private sectors. 
   - Assessment of threats on shark population, determine and protect critical 
habitats, and deliver strategic utilization in accordance with bio-sustainability principle and 
long-term economic use, as well as prioritizing the importance of endangered shark species. 
     - Improve and develop an action framework by collaborating and coordinating 
with stakeholders on research, management, and awareness raising for shark conservation. 
  - Reduce and minimize the amount of by-catch sharks as much as possible. 
     - Collect specific catch data and quantity of landed sharks sorted in species, 
including regular monitoring. 
  -Classify and report of shark bio-data and trade data sorted by species 
systematically. 
2. Status of sharks in Thailand
    Sharks in Thailand, from the past till today, have been caught as by-catch by 
many types of fishing gears where they target different species. However, the caught sharks 
were economically efficient utilized. The meat is consumed and processed, dried fins are for 
cooking, liver is part of fish oil or cosmetic products, teeth and jaws are for decorations or 
souvenirs, while the rest is used as raw material for animal feed production. Some are also 
for taxidermy. As a result, data of shark catching can be obtained not only from port survey, 
but also from logbooks, sale slips, and fishers or traders interviews. The outcomes taken 
from different reports are summarized below: 
2.1 Types of fishing gears 
     In Thailand, sharks are commonly caught by a few key fishing gears in low 
numbers, accounting for less than 0.5% of total fish catch. In general, the otter trawlers have 
been by-catching the most numbers of sharks as they fish along and throughout the coastal 
line both in the Gulf of Thailand and Andaman Sea targeting mostly marine benthos. From 
Thailand’s statistical records between 1995-2011 (DoF, 1997-2013) shows that the otter 
trawlers have accounted for 85.66% of total shark catch in Thailand or 88.18% and 82.14% of 
the catch in the Gulf of Thailand and Andaman Sea, respectively. Pair trawler is in second 
order. They are also found throughout and along the coastal line in the Gulf of Thailand and 
 Andaman Sea targeting mainly marine benthos. They caught 11.71% of total shark catch or 
8.11% and 16.73% of the catch in the Gulf of Thailand and Andaman Sea respectively, as 
shown in Figure 1 and 2. The other types of fishing gears that caught sharks include purse 
seiners, longliners, mackerel gill nets, and king mackerel gill nets. 
Figure 1: Percentage of shark catches in Thailand by types of fishing gear between 1995- 
 2011 
Gulf of Thailand Andaman Sea 
Figure 2: Percentage of shark catches in the Gulf of Thailand and Andaman Sea by types of 
  fishing gears 
   The fishing season for the otter trawlers is all year round. In the Gulf of 
Thailand, they trawl at water depth of 10-45 meters along the eastern coast of the Gulf from 
Trat to Chonburi, the upper gulf area around Cha-am in Petchaburi, in the middle gulf area 
from Huahin in Prachuap Khirikhan to Langsuan in Chumphon connecting to Koh Samui and 
Koh Phangan in Surat Thani, and along the lower gulf area from Khanom in Nakorn Si 
Thammarat to Thepa in Songkhla connecting to Pattani and Narathiwas. The intense fishing 
ground is around Thailand and Malaysia border. In Andaman Sea, they are found trawling at 
water depth of 15-40 meters scattering along the coastal line, starting from Koh Phayam in 
Ranong, Koh Prathong, Koh Similans in Phangnga, connecting to the southern area of Koh 
Phuket, west of Koh Lanta Yai in Krabi, Koh Tarutao and Koh Adang in Satun. The pair 
trawlers also fish all year round. Their fishing ground is spreading throughout the Gulf of 
Thailand at water depth of 20-60 meters surrounding different islands in Trat to Chonburi, 
connecting to Petchaburi, Prachuap Khirikhan, Muang and Langsuan in Chumphon, Natural 
gas platforms, Koh Samui and Koh Phangan in Surat Thani, Nakorn Si Thammarat, Songkhla, 
and Pattani, to the borderline of Thailand and Malaysia. In Andaman Sea, they are found 
 trawling at water depth of 20-90 meters and their fishing ground is spreading throughout 
the Andaman Sea (Figure 3) (Marine Fisheries Research and Development Bureau, 2014). 
A
Figure 3: Fishing grounds for Otter Trawlers (A) and Pair Trawlers (B) in 2011-2012 
B
2.2 Catch of sharks and rays caught in Thai waters and adjacent areas 
     Referring to Thailand’s fishery data between 2002-2011 (DoF, 2004-2013), 
marine aquatic animals in the Gulf of Thailand were landed between 993,148-1,862,679 
metric tons or 1,447,487 metric tons/year in average. Among those numbers, sharks were 
caught between 849-10,492 metric tons or 4,155 metric tons/year in average, accounting for 
0.29% of total fish catch. In 2003, the catch of sharks was at maximum 10,492 metric tons, 
and gradually declining to 849 metric tons in 2011. The amount of rays caught was between 
1,988-13,737 metric tons with average of 6,063 metric tons/year (0.42% of total fish catch). 
The maximum quantity of landed rays was in 2003 (13,737 metric tons), then declining to 
1,988 metric tons in 2011. In Andaman Sea, the marine aquatic animals were landed 
between 545,646-891,416 metric tons with average of 715,616 metric tons/year, while 
sharks were caught between 575-4,800 metric tons with average of 2,493 metric tons/year 
(0.35% of total fish catch). In 2002, the highest amount of sharks was recorded at 4,800 
metric tons, then gradually declining to 575 metric tons in 2011. Rays were caught between 
1,388-7,858 metric tons with average of 4,290 metric tons/year (0.60% of total fish catch). 
The highest amount of rays caught in 2005 was 7,858 metric tons and declining to 1,388 
metric tons in 2011. The overall catch of marine animals including sharks and rays is 
continuously declining (Table 1). 
Table 1: Catch of sharks and rays caught in Thai waters and adjacent areas 











































































































































     According to the above statistics, sharks and rays caught in the Gulf of 
Thailand and Andaman Sea are by-catch with the amount less than 1% of all caught marine 
aquatic animals. 
2.3 The capture of sharks from a study of the Department of Fisheries between 
2011-2012 
2.3.1 Research vessel survey 
     The survey of sharks and rays in the Gulf of Thailand and Andaman Sea using 
research vessel equipped with standard otter board trawl operated by the Department of 
Fisheries between 2012-2012 reveals that sharks in the Gulf and Andaman Sea were caught 
in amount of 67.14 and 9.50 kilograms, accounting for 0.14 and 0.12 kilograms per hour, 
while rays were caught in amount of 33.95 and 71.63 kilograms from the Gulf and Andaman 
Sea, accounting for 0.07 and 0.87 kilograms per hour. The total marine aquatic animal’s 
caught from the Gulf and Andaman Sea was 9,003.63 and 6,115.43 kilograms. So, sharks and 
rays captured are considered low. While sharks were accounted for 0.75% in the Gulf and 
0.16% in Andaman Sea, rays were accounted for 0.38% and 1.17% respectively. From the 
survey, only shark species found in the Gulf of Thailand was Chiloscyllium punctatum and in 
Andaman Sea was Stegostoma fasciatum. Their distribution is shown in Figure 4 (Marine 
Fisheries Research and Development Bureau, 2014). 
 Figure 4: Survey stations that found sharks in Thai waters between 2011-2012 
2.3.2 Landing survey at fishing port 
   Two types of fishing gears that caught sharks in the Gulf of Thailand are otter 
trawl and pair trawl, while in Andaman Sea the four types of gears are otter trawl, pair trawl, 
purse seine, and longline. The landing results are following (Marine Fisheries Research and 
Development Bureau, 2014). 
    In the Gulf of Thailand, sharks and rays were caught in amount of 29,068 and 
64,712 kilograms. These portions are considered very low or only 0.05% and 0.12% of total 
catch of marine animals, while the quantity of economic species and trash fish caught were 
accounted for 54.45% and 45.38% (Table 2). Sharks mostly caught by otter trawlers and pair 
trawlers (56.59% and 43.41%) between 1,663-3,256 kilograms per month. The highest catch 
was in October 2011 and the lowest was in November 2011 (Figure 5). 
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47.79 46.30 55.43 55.28 54.66 54.72 50.14 65.06 61.39 51.61 58.38 59.24 

























 Figure 5: Catch of sharks caught by different types of trawlers in the Gulf of Thailand 
    In Andaman Sea, sharks and rays were caught in amount of 162,164 and 
50.417 kilograms, which considered low in number or 0.41% and 0.13% of total marine 
animals catch, while the amount of economic species and trash fish were accounted for 
61.28% and 38.19% (Table 3). Sharks were mostly caught by longline (47.36%), then otter 
trawl (43.75%), pair trawl (6.97%) and purse seine (1.92%). The sum of sharks caught by four 
types of gears was between 4,821-33,546 kilograms per month with average of 13,514 
kilogram per month. The highest catch was in October 2011 and the lowest was in June 2011 
(Figure 6). 
Table 3: Catch of marine aquatic animals caught (percent) by month in the Andaman Sea 
Item 
Jun Jul Aug 
2011 
Sep Oct Nov Dec Jan Feb 
2012 


















64.09 65.48 65.78 













64.07 58.16 60.48 







Figure 6: Catch of sharks caught by different types of trawlers in the Andaman Sea 
 2.4 Assessment of shark status 
2.4.1 Surplus production model of sharks in the Gulf of Thailand 
   The Catch Per Unit Effort (CPUE) of sharks by different fishing gears (otter 
trawl, pair trawl, purse seine and king mackerel gill net) in the Gulf of Thailand between 
1998-2007 derived from marine fishery data by randomly sampling and adjusted to 
standardized fishing effort according to ICES (1980, refer to Mala and Charoen, 2544) was 
determined. Then it was transformed to relative fishing effort to calculate the maximum 
sustainable yield (MSY) and optimum level of fishing effort according to Fox’s (1970). The 
result shows that the maximum sustainable yield of sharks in the Gulf of Thailand is 2,018 
metric tons with fishing effort of 960x103 hours. The shark production curve is shown in 
Figure 7, depicting the deminishing output, meaning that most of the productions have 
already surpassed the maximum sustainable yield. 
Figure 7: Curve showing sharks production in the Gulf of Thailand according to Fox’s model 
 (1970) 
2.4.2 Surplus production model of sharks in the Andaman Sea 
   The catch data of sharks in Andaman Sea between 1998-2007 was used to 
calculate the maximum sustainable yield and optimum level of fishing effort. The result 
reveals that the maximum sustainable yield of sharks in Andaman Sea is 864 tons per year 
and the optimum level of fishing effort is 185x103 hours. The shark production curve shown 
in Figure 8 demonstrates that the actual catch of sharks is still under the maximum level. 
However, a precaution should be exercised as the maximum sustainable yield relates to 
higher level of fishing effort. It might be affecting other marine species as most of the fishing 
gears caught different by-catches, and Andaman’s shark catch was already over the 
maximum sustainable yield since 2000. 
Figure 8: Curve showing sharks production in the Andaman Sea according to Fox’s model 
 (1970) 
 3. Species of sharks and rays found in Thai waters and adjacent areas
   The survey result between 2011-2013 indicated that there are 39 species in 
12 families of sharks found in Thailand, 14 species in the Gulf of Thailand and 37 species 
from Andaman Sea. Most of them are found in Ranong (33 species) and Phuket (16 species), 
while only 3 species found in Samut Prakarn. Sharks commonly seen are Bamboo shark 
(Chiloscyllium punctaturn and C. griseum) and Spot-tail shark (Carcharhinus sorrah). There 
are also 3 new record species of sharks never found in Thai waters, which include Indonesian 
Wobbegong Sharks (Orectolobus leptolineatus), Finback dogfish (Proscyllium magnificum), 
and River shark (Glyphis sp.) (Marine Fisheries Research and Development Bureau, 2014). 
For rays, there are 41 species in 10 families, 16 species found in the Gulf of Thailand and 40 
species are in Andaman Sea (Tassaphon, et. al., 2014), mostly spotted in Ranong (35 species) 
and Phuket (16 species). There are only 5 species found in Chumphon. The species 
commonly found are in Dasyatidae family, such as Sharpnose stingray (Dasyatis zugei), 
Whitespotted whipray (Himantura gerrardi), Scaly whipray (H. imbricata), Dwarf whipray (H. 
walga) and Bluespotted stingray (Neotrygon kuhlii). There are also 9 new record species of 
rays never found in Thai waters, including Broadnose wedgefish (Rhynchobatus springeri), 
Granulated guitarfish (Glaucostegus cf. granulatus), Widenose guitarfish (Rhinobatos 
obtusus), Spotted guitarfish (R. punctifer), Pink whipray (Himantura fai), Round whipray (H. 
pastinacoides), Black-spotted whipray (H. toshi), Peppered maskray (Neotrygon cf. picta), 
and Cowtail stingray (Pastinachus atrus) (Tassaphon, 2014). 
     The checklist of sharks and rays found in Thai waters and adjacent areas 
assessed by International Union for Conservation of Nature (IUCN) stated in IUCN Red List 
(Krajangdara, 2014), combined with the survey result of 64 species of sharks in 19 families 
and 71 species of rays in 11 families, is shown in Table 4 and 5. 
Table 4: Checklist of sharks found in Thai waters and adjacent areas 
  Family 
1) Squatinidae
2) Squalidae
        No. 
            1
              2
    3
    4




    9
6) Hemiscylliidae10
   11
   12
   13
   14
7) Ginglymostomatidae 15
8) Stegostomatidae16




































Squalus acanthias Linnaeus, 1758
S. megalops   (Macleay, 1881)
S. mitsukurii Jordan & Snyder, 1903
Etmopterus spinax (Linnaeus, 1758)
Heptranchias perlo (Bonnaterre, 1788)
Heterodontus zebra (Gray, 1831)
Orectolobus cf. japonicus Regan, 1906
O. leptolineatus Last, Pogonoski & White, 2010
Chiloscyllium griseum Muller & Henle, 1838
C. hasselti Bleeker, 1852
C. indicum (Gmelin, 1789)
C. plagiosum (Bennett, 1830)
C. punctatum Muller & Henle, 1838
Nebrius ferrugineus (Lesson, 1831)
Stegostoma fasciatum (Hermann, 1783)

















 Table 4 (continuous) 







































































ฉลามหนู, ชายกรวยSicklefin weasel shark
ฉลามหนูSnaggletooth shark
ฉลามหนูStraight-tooth weasel shark
ฉลามหูขาว, ฉลามปลายครีบขาว Silvertip shark
ฉลามจมูกโตBignose shark
ฉลามหูดาํGraceful shark







ฉลามหูดาํเลก็, ฉลามครีบดาํเลก็ Blacktip shark















ฉลามหวัคอนสีน้าํเงิน, อ ายแบ Scalloped hammerhead shark
ฉลามหวัคอนใหญGreat hammerhead shark
ฉลามหวัคอนSmooth hammerhead shark
     Scientific name 
Rhincodon typus Smith, 1828
Carcharias taurus Rafinesque, 1810
Megachasma pelagios Taylor, Compagno & Struhsaker, 1983
Alopias pelagicus Nakamura, 1935
A. superciliosus (Lowe, 1841)
A. vulpinus (Bonnaterre, 1788)
Isurus oxyrinchus Rafinesque, 1810
Atelomycterus marmoratus (Bennett, 1830)
Bythaelurus hispidus (Alcock, 1891)
Halaelurus buergeri (Muller & Henle, 1838)
Proscyllium magnificum Last & Vongpanich, 2004
Mustelus sp.B (Western form)
M. manazo Bleeker, 1854
M. mosis Hemprich & Ehrenberg, 1899
Iago omanensis (Norman, 1939)
Chaenogaleus macrostoma (Bleeker, 1852)
Hemigaleus microstoma Bleeker, 1852
Hemipristis elongata (Klunzinger, 1871)
Paragaleus tengi (Chen, 1963)
Carcharhinus albimarginatus (Ruppell, 1837)
C. altimus (Springer, 1950)
C. amblyrhynchoides (Whitley, 1934)
C. amblyrhynchos (Bleeker, 1856)
C. amboinensis (Muller & Henle, 1839)
C. brachyurus (Gunther, 1870)
C. brevipinna (Muller & Henle, 1839)
C. dussumieri (Muller & Henle, 1839)
C. falciformis (Muller & Henle, 1839)
C. leucas (Muller & Henle, 1839)
C. limbatus (Muller & Henle, 1839)
C. longimanus (Poey, 1861)
C. melanopterus (Quoy & Gaimard, 1824)
C. obscurus (LeSueur, 1818)
C. plumbeus (Nardo, 1827)
C. sealei (Pietschmann, 1913)
C. sorrah (Muller & Henle, 1839)
Galeocerdo cuvier (Peron & LeSueur, 1822)
Glyphis sp.
Loxodon macrorhinus Muller & Henle, 1839
Negaprion acutidens (Ruppell, 1837)
Rhizoprionodon acutus (Ruppell, 1837)
R. oligolinx Springer, 1964
Scoliodon laticaudus Muller & Henle, 1838
Triaenodon obesus (Ruppell, 1837)
Eusphyra blochii (Cuvier, 1816)
Sphyrna lewini (Griffith & Smith, 1834)
S. mokarran (Ruppell, 1837)
S. zygaena (Linnaeus, 1758)




























































- only recorded 





























































































































































Marbled freshwater whip ray
Longnose marble whip ray
Round whip ray

















     Scientific name 
Anoxypristis cuspidata (Latham, 1794)
Pristis pristis (Linnaeus, 1758)
P. pectinata Latham, 1794
P. zijsron Bleeker, 1851
Rhina ancylostoma Bloch & Schneider, 1801
Rhynchobatus australiae Whitley, 1939
R. laevis   (Bloch & Schneider, 1801)
R. springeri   Compagno & Last, 2010
Glaucostegus granulatus (Cuvier, 1829)
G. cf. granulatus (Cuvier, 1829)
G. thouin (Lacepede, 1798)
Rhinobatos obtusus  Müller & Henle, 1841
R. punctifer   Compagno & Randall, 1987
R. schlegelii Muller & Henle, 1841
R. ligonifer (Cantor, 1849)
Narcine brunnea Annandale, 1909
N. indica Henle, 1834
N. maculata (Shaw, 1804)
N. prodorsalis Bessednov, 1966
N. timlei (Bloch & Schneider, 1801)
Narke dipterygia (Bloch & Schneider, 1801)
Temera hardwickii Gray, 1831
Okamejei jensenae Last & Lim, 2010
Dasyatis akajei (Muller & Henle, 1841)
D. brevicaudata (Hutton, 1875)
D. laosensis Roberts & Karnasuta, 1987
D. microps (Annandale, 1908)
D. ushiei   (Jordan & Hubbs, 1925)
D. zugei (Muller & Henle, 1841)
Himantura bleekeri (Blyth, 1860)
H. chaophraya Monkolprasit & Roberts, 1990
H. fai  Jordan & Seale, 1906
H. gerrardi (Gray, 1851)
H. granulata (Macleay, 1883)
H. imbricata (Bloch & Schneider, 1801)
H. jenkinsii (Annandale, 1909)
H. kittipongi Vidthayanon & Roberts, 2005
H. krempfi (Chabanaud, 1923)
H. oxyrhynchus (Sauvage, 1878)
H. pastinacoides   (Bleeker, 1852)
H. signifer Compagno & Roberts, 1982
H. toshi   Whitley, 1939
H. uarnacoides (Bleeker, 1852)
H. uarnak (Forsskal, 1775)
H. undulata (Bleeker, 1852)
H. walga (Muller & Henle, 1841)
Neotrygon kuhlii   (Müller & Henle, 1841)
N. cf. picta   Last & White, 2008
Pastinachus atrus   (Macleay, 1883)
P. sephen (Forsskal, 1775)
Pteroplatytrygon violacea (Bonaparte, 1832)
Taeniura lymma (Forsskal, 1775)
T. meyeni Muller and Henle, 1841
Urogymnus asperrimus (Bloch & Schneider, 1801)
Gymnura japonica (Temminck & Schlegel, 1850)
G. micrura (Bloch & Schneider, 1801)
G. poecilura (Shaw, 1804)
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     Scientific name 
G. tentaculata ( Muller & Henle, 1841)
G. zonura (Bleeker, 1852)
Aetobatus narinari (Euphrasen, 1790)
A. ocellatus (Kuhl, 1823)
Aetomylaeus maculatus (Gray, 1834)
A. milvus (Muller & Henle, 1841)
A. nichofii (Bloch & Schneider, 1801)
A. vespertilio (Bleeker, 1852)
Rhinoptera javanica Muller & Henle, 1841
R. sewelli Misra, 1946
Mobula eregoodootenkee (Bleeker, 1859)
M. japonica (Muller & Henle, 1841)
M. kuhlii (Muller & Henle, 1841)
M. thurstoni (Lloyd, 1908)





















- only recorded 
IUCN Red list 
CR - Critically endangered species 
EN - Endangered species 
VU - Vulnerable species 
NT - Near Threatened 
LC - Least Concern 
DD - Data Deficient 
NE - Not Evaluated 
No data 
4. Uses of sharks and rays
    In the past, Thais believed that meat of shark and ray is low in quality because of 
its fishy smell, so they are not popular like other fish products. The consumption was limited 
only among fisher folks. However, marine products have been generally in reduction, while 
the processed shark’s and ray’s meat is increasingly produced. The most common species 
sold in market are in family Hemiscyllidae (Bamboo shark) and Carcharhinidae (Blacktip 
shark) for sharks, and in family Dasyatidae (Stingray) and Myliobatidae (Eagle ray) for rays. 
Sharks and rays landed at fishing ports in coastal provinces in the Gulf of Thailand are sold to 
middle men. Sharks weight more than 2 kilograms will be resold to ports in Mahachai or Mae 
Klong in Samut Sakhon. In Andaman Sea, some sharks and rays landed in Phuket and Ranong 
are collected by middle men for reselling to processing factory in Ranong, then to Mahachai. 
For unsold fish, they are utilized in almost the same way in each coastal province. For 
instance, fresh meat is for consumption, processed to fish ball, or dried fish, dried fins, liver 
is raw material for fish oil or beauty products, and the rest is to make animal feed. In 
addition, some are also for taxidermy. 
    The most common sharks sold in the market are in the group of Bamboo shark 
and Blacktip shark with their prices at landing ports between 20-50 Baht and 50-80 
 Baht/kilogram depending on their size and freshness, which may vary in different areas. The 
price of sharks (more than 95% are in smaller size) at fresh markets is higher than at the 
landing ports around 1.5-2.0 times. For larger sharks (total length of more than 1.5 meter), 
the retail price ranges from 50-90 Baht/kilogram. Not all sharks are consumed fresh or 
delivered to restaurants, they are processed to dried shark fin, marinated dried meat, salted 
fish, and fish ball. Shark liver is for fish oil production and beauty products, as well as mixing 
in animal feed for adult shrimps. Price of sharks is very fluctuating, depending on their type, 
size, and freshness. For instance, the smallest one can be sold at around 10-30 Baht/kg, 
medium 30-50 Baht/kg, large 50-80 Baht/kg, larger (60-120 kg/shark) 80-150 Baht/kg, and 
the largest (more than 150 kg/shark) which fish bidder gives lumsum price without weighing 
of more than 15,000 Baht/shark. Fins are cut and dried to be material for shark fin soup. 
Fin’s price is varied by the weight of the shark which classified into 4 sizes; more than 80 kg, 
50-80 kg, 20-50 kg, and less than 20 kg. The prices corresponding to those sizes are 150, 70- 
120, 50-70, and 30-50 Baht/kg respectively. Sharks in good condition with medium size of 1- 
10 kilograms are also for stuffing. Their teeth and jaws are sold in souvenir shop around 
coastal area in Phuket, Chonburi and Rayong. Stuffed shark prices around 150-2,000 Baht, 
while a tooth is 20-1,000 Baht and a jaw is 150-3,000 Baht depending on its size and 
condition of the products (Marine Fisheries Research and Development Bureau, 2014). 
   Rays utilization at landing ports can be categorized by the purchasing purposes 
(Tassaphon, et. al., 2014) as following. 
1. Direct consumption or processed as dried fish: The most common rays sold
are small rays; i.e. Himantura imbricata, H. walga, Dasyatis zugei, D. akajei, Neotrygon kuhlii, 
and Butterfly ray (Gymnura spp.), with their price ranges from 15-65 Baht/kilogram at 
landing port. Medium and larger rays; i.e. Smalleye stingray (Dasyatis microps), Cowtail 
stingray (Pastinachus spp.), Eagle ray (Aetobatus ocellatus), and Flapnose ray (Rhinoptera 
javanica), can also be found at 20-100 Baht/kilogram depending on the size and freshness of 
the fish. However, eagle ray and Flapnose ray are popular for consumption on grill. 
2. Shark fin processing: The fins are taken from Whitespotted wedgefish
(Rhynchobatus australiae) and Guitarfish (Rhinobatus spp.), while the rest is processed to be 
salted fish or sent to feedmill. The whole fish is sold at 10-70 Baht/kilogram, depending on 
the size and freshness of the fish. In addition, consumers in Ranong are in favor of 
Guitarfish’s snout, thin triangle shape plate. They are for cooking and used as traditional 
Chinese medicine. 
3. Jewelry: The nuchal and scapular thorns on the head of Bowmouth
guitarfish (Rhina ancylostoma) are cut for Jewelry. The rest is processed to be salted fish or 
sent to feedmill. The whole fish with weight less than 25 kilograms is sold at the price of 45- 
110 Baht/kilogram, while the lower weight fish is priced 10-40 Baht/kilogram. 
4. Leather products: Ray skin with middorsal spines can be processed to
leather products. Ray species good for leather processing are Himantura gerrardi, H. 
jenkinsii, Pastinachus spp. and H. uarnacoides. Their leftover meat is sent to fish meal 
factory. The whole ray is sold at 15-100 Baht/kilogram, depending on its size. The large fish is 
auctioned without weighting. Some large species such as H. granulata and Round ribbontail 
ray (Taeniura meyeni) are used the same way but at lower price of 10-25 Baht/kilogram. 
 5. Fish meal: Undersized, non-fresh, unpopular species, and parts of ray with
no other use are sold to fish meal factory at 5-10 Baht/kg. 
5. Exports and imports of sharks
   Between 2008-2011, Thailand had imported and exported shark products in 
several forms, such as fresh fish, refrigerated fish, frozen fish, dried shark fin, smoked shark 
fin, shark fin in salted water, canned shark fin, and instant shark fin soup (Marine Fisheries 
Research and Development Bureau, 2014). Details are the followings. 
5.1 Export 
     5.1.1 Fresh or refrigerated dogfish and other species were exported to 9 
countries, namely Australia, Iran, Greece, Algeria, Italy, Portugal, Spain, Singapore and 
Malaysia. The export quantity was between 200-118,940 kilograms/year with the value of 
0.74-7.39 million Baht/year. Iran was the biggest export target (50,730 Kilograms) in 2010. 
   5.1.2 Dried shark fin or shark fin in salted water and smoked shark fin were 
exported to 13 countries worldwide. The highest export was in 2011 with the quantity of 
22,550 kilograms valuing 28.8 million Baht. The biggest target country in that 4 year period 
was Hong Kong with exporting amount of 41,590 kilograms valuing 63 million Baht. The best 
quality shark fins were exported to Japan in amount of 320 kilograms valuing 5 million Baht. 
     5.1.3 Canned shark fin (air-tight package) is exported to 29 countries 
worldwide in that 4 year period. The exporting trend had increased from 271,380 kilograms 
valuing 32 million Baht in 2008 to 1,338,450 kilograms valuing 122 million Baht in 2011. The 
biggest export target was Myanmar, following by USA and South Africa respectively. The 
canned shark fin export was at the highest amount among all shark export categories. 
     5.1.4 Instant shark fin soup was export to 49 countries worldwide with 
increasing trend. In 2011, the export to 31 countries worldwide was as high as 6,361,720 
kilograms accounting for 1,086 million Baht. The biggest export target was Japan accounting 
for 3,797,720 kilograms valuing 622 million Baht. 
     5.1.5 Frozen dogfish and other species are exported to 16 countries with 
quantity of 3,659 metric tons valuing 188 million Baht. China was the biggest buyer in that 4 
year period with quantity of 3,092 metric ton valuing 150 million Baht, following by Italy. 
5.2 Import 
    5.2.1 Fresh or refrigerated dogfish and other species are imported from 
Argentina only in 2008 for 180 kilograms. 
     5.2.2 Dried shark fin or shark fin in salted water and smoked shark fin are 
imported from 15 countries worldwide in quantity of 216,080 kilograms and increasing. In 
2011, the import was 65,540 kilogram valuing 26 million Baht which the highest was from 
Hong Kong. The imports of shark fins were 3 times higher in amount than the exports, 
though the import value was only 2 times higher, meaning that Thailand has exported higher 
quality of shark fins aboard. 
      5.2.3 Canned shark fin was imported from 4 countries worldwide. In 2008, 
imports from China were accounted for 6,360 kilograms valuing 0.74 million Baht, and from 
Japan 1,200 kilograms. It was decreased in 2009 to 900 kilograms, and fewer imports of 260 
kilograms in 2011 from Canada. 
   5.2.4 Instant shark fin soup was imported from 19 countries worldwide. In 
2011, the imports were from 6 countries, with the highest amount of 19,810 kilograms from 
South Korea, followed by USA and Japan respectively. The total import was 24,440 kilograms 
valuing 4 million Baht. 
    5.2.5 Frozen dogfish and other species were imported from 18 countries 
worldwide and increasing. The import quantity was 2,175 metric tons valuing 177 million 
Baht. Most of them were from Indonesia, China and USA. In 2011, the imports of frozen 
dogfish and other species from Indonesia were 347 metric tons, and from Taiwan 104 metric 
tons. 
6. Legislation, institution and management framework
    There are several laws in Thailand relating to fisheries that have both direct 
and indirect effects to shark conservation effort, including Fisheries Act B.E. 2490, Wildlife 
Preservation and Protection Act B.E. 2535, National Park Act B.E. 2504, Enhancement and 
Conservation of National Environmental Quality Act B.E. 2535, and other legislations. 
of Fisheries. 
6.1 Fisheries Act B.E. 2490 is a major legislation exercised by the Department 
     6.1.1 Agriculture and Cooperatives Ministerial Notification on whale shark 
fishing ban, dated 28 March B.E. 2540, aims directly to protect whale sharks. 
   6.1.2 Samut Songkram Provincial Announcement on Giant freshwater stingray 
or Manta ray fishing ban in Samut Songkram province, dated 23 August B.E. 2553, aims 
directly to protect Giant freshwater stingrays in Samut Songkram province. 
     6.1.3 Agriculture and Cooperatives Ministerial Rule on trawl net and push net 
control practice B.E. 2539, dated 17 September B.E. 2539. Those fishing gears have caught a 
considerable amount of sharks. This Rule controls the number of those fishing gears to 
prevent overfishing, including sharks. 
     6.1.4 Agriculture and Cooperatives Ministerial Notification on areas 
prohibiting for trawl nets and push nets on motored boats, dated 20 July B.E. 2515, helps 
protecting sharks spatially. They are prohibited to fish within 3,000 meters from shore, so 
coastal marine species are off from fishing pressure by those gears. 
     6.1.5 Agriculture and Cooperatives Ministerial Notification on designated 
areas prohibiting trawl nets and push nets on motored boats in 10 provinces, namely Krabi 
(dated 9 October B.E. 2550), Prachuab Khirikhan (dated 9 October B.E. 2550), Trang (dated 9 
October B.E. 2550), Rayong (dated 3 October B.E. 2551), Narathiwas (dated 3 October 2551), 
Pattani (dated 3 October B.E. 2551), Satun (dated 29 January B.E. 2552), Nakhon Si 
Thammarat (dated 17 July B.E. 2552), Chumphon (dated 11 April B.E. 2554), and Chantaburi 
 (dated 11 December 2555). They are prohibited to fish within 5,400 meters from shore, so 
coastal marine species are off from fishing pressure by those gears. 
   6.1.6 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears during reproductive season in Prachuab Khirikhan, Chumphon, and 
Surat Thani for a specific period of time, dated 24 September B.E. 2542, helps protecting 
sharks spatially between 1 February to 15 May each year. Sharks living in those areas can be 
recovered and reproduced. 
   6.1.7 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears during reproductive season in some areas of Phuket, Phang Nga, Krabi, 
and Trang for a specific period of time, dated 24 October B.E. 2551, helps protecting sharks 
spatially between 1 April to 30 June each year. Sharks living in those areas can be recovered 
and reproduced. 
   6.1.8 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears during reproductive season in some areas of Prachuab Khirikhan, 
Petchaburi, Samut Songkram, Samut Sakhon, Bangkok, Samut Prakran, Chachengsao, and 
Chonburi for a specific period of time, dated 13 August B.E. 2556, helps protecting sharks 
spatially between 1 June to 31 July each year. Sharks living in those areas can be recovered 
and reproduced. 
   6.2 Wildlife Preservation and Protection Act B.E. 2535 is a major legislation 
exercised by the Department of National Parks, Wildlife and Plant Conservation (DNP), and 
the Department of Fisheries (DoF) which aims to protect preserved and protected wildlife 
species, including species listed in the Appendix of Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES). There is only one species of whale 
shark protected by this Act and it is listed in CITES Appendix. During the Conference of 
Parties in Thailand in 2013, four more shark and one additional ray species were requested 
to be listed in this Appendix, namely Oceanic whitetip shark (Carcharhinus longimanus), 
Hammerhead shark (Sphyreana lewini, S. mokarran, S. zygaena), and Manta ray (Manta 
spp.), which is effective on 14 September 2014. 
   6.2.1 Ministerial Order on determining protected wildlife species, dated 10 
July B.E. 2546, defines whale shark as protected marine animal. 
     6.2.2 Natural Resources and Environment Ministerial Notification on 
determining wild animals and wild animal remains prohibited for import or export, dated 25 
February B.E. 2554, and listing of wild animals as Appendix, dated 18 November B.E. 2553, is 
to implement Thai law to protect whale sharks in accordance with CITES. 
   6.2.3 Fisheries Department Rule on application and certification of species not 
listed in CITES Appendix 2547, dated 29 September B.E. 2547, was issued in relevance with 
Wildlife Preservation and Protection Act B.E. 2535 and CITES in order to control trades of 
aquatic animals listed in CITES Appendix, which include whale sharks in the present. 
     6.3 National Park Act B.E. 2504 indirectly protects shark habitats in the 
national parks and areas connected to the coastal lines by prohibiting any fishing activities. 
Currently, there are 22 marine national parks in the Gulf of Thailand and Andaman Sea 
 covering the areas of 6,166.93 km3, such as Khao Laem Ya – Mu Ko Samed National Park, Mu 
Ko Chumphon National Park, Mu Ko Ang Thong National Park, Tarutao National Park, Mu Ko 
Lanta National Park, Had Nopparat Tara – Mu Ko Phi Phi National Park, Had Chao Mai 
National Park, Ao Phang Nga National Park, Mu Ko Similans National Park, and Mu Koh 
Ranong National Park. 
   6.4 Wildlife Preservation and Protection Act B.E. 2503 is a major legislation 
used to issue the Agriculture and Cooperatives Ministerial Notification on determining wild 
animal no hunting areas in accordance with Wildlife Preservation and Protection Act B.E. 
2503 which was announced before B.E. 2535, such as Thale Luang No Hunting Area, 
Songkhla Lake No Hungting Area, and Thale Noi No Hunting Area. Though sharks and rays 
are not listed as no hunting species in its Appendix, the restriction on activities in those areas 
maybe affecting sharks and rays there. 
     6.5 Enhancement and Conservation of National Environmental Quality Act 
B.E. 2535 indirectly protects shark habitats in specified environmental protection area in 
certain period of time. There are Natural Resources and Environment Ministerial 
Notifications and Orders to protect 6 areas covering 12,190.21 km3 in total. 
     6.6 Ancient Monuments, Antiques and National Museums Act B.E. 2504 
relating to marine archaeology protected areas (Anuwat, 2008) indirectly protects shark 
habitats in those areas. 
    6.7 Ramsar Convention, initiated in Ramsar city in Iran on 2 February 1971, is 
an intergovernmental agreement, which determines international framework on wetland 
habitats conservation. Thailand has announced 9 marine and coastal Ramsar sites, covering 
3,768.52 km2 (ONEP, 2014). 
     6.8 Man and Biosphere Programme of UNESCO has certified Ranong 
Biosphere Reserve which covers the area of 303 km2 (Ranong Mangrove Forest Research 
Center, 2013). 
    6.9 ASEAN Declaration on Heritage Parks has announced Tarutao National 
Park, Mu Ko Surin – Mu Ko Similans and Ao Phang Nga National Parks as ASEAN heritage 
covering 1,361.80 km2 (National Park and Protected Areas Innovation Institute, National Park 
Office, Department of National Parks, 2014). 
7. Checklist of shark and ray in Thai waters and adjacent areas
     Shark and ray survey and listing in Thailand started in 1977 by Professor 
Supap Monkolprasit from the Faculty of Fisheries, Kasetsart University. Her work was 
published in English entitled “The Cartilaginous fishes (Class Elasmobranchii) found in Thai 
Waters and adjacent areas” in 1984, identifying 29 shark species in 7 families and 38 ray 
species in 6 families (Monkolprasit, 1984). Later on, the checklist was updated by the 
Department of Coastal and Marine Resources (DMCR) (Nateewathana and Chaunpan, 2002), 
reporting of 50 shark species in 14 families and 56 ray species in 10 family. It was then used 
as common data set for NPOA-Sharks drafting in Thailand. In 2004, the Department of 
Fisheries with the cooperation of Southeast Asian Fisheries Development Center (SEAFDEC) 
had a co-project to collect biological and fisheries data of sharks before developing NPOA- 
 Sharks for Thailand. By then, the shark list was updated to 59 species in 18 families 
(Krajangdara, et. al., 2006). In 2011, the biological and fisheries data of sharks had been 
collected and updated again to survey shark status in Thailand. The survey included more 
landing ports along Thai coastal areas. The checklist has been updated to 64 species of shark 
in 19 families (Marine Fisheries Research and Development Bureau, 2014). For rays, the 
biological and fisheries data started in Thailand in 2013 as part of a co-project between the 
Department of Fisheries and Bay of Bengal Large Marine Ecosystem Project (BOBLME). The 
ray list was updated to 71 species in 11 families. There are new 7 shark species and 15 ray 
species that have never been recorded in Thailand since 2004 where most of them are found 
in Andaman Sea (Krajangdara, 2014). 
7.1 Shark and ray status in IUCN Red List 
   When combining the above listing together with shark and ray status 
classification in IUCN Red List (Table 6), it reveals that there are 19 shark species and 29 ray 
species under critical stage and have tendency to be extincted, collectively called threatened 
species, which include the species in critically endangered (CR), endangered (EN) and 
vulnerable (VU) stages. While two endangered shark species are Scalloped hammerhead 
shark (Sphyrna lewini) and Great hammerhead shark (S. mokarran), six species of rays in the 
same status are Maekong freshwater stingray (Dasyatis laosensis), Maeklong whipray 
(Himantura kittipongi), Longnose marble whipray (H. oxyrhynchus), White freshwater 
whipray (H. signifier), Mottled eagle ray (Aetomylaeus maculatus), and Ornate eagle ray (A. 
vespertilio) (Krajangdara, 2014). Since 14 September 2014, the two endangered shark 
species are also listed in Appendix II of CITES. There are several species of sharks and rays 
having tendency to be listed VU and in Appendix II during the next Conference of Parties, 
such as Pelagic thresher shark (Alopias spp.) or Giant freshwater stingray (Himantura 
chaophraya). 
Table 6: Numbers of shark and ray species check listed by IUCN Red List status 
Risk status 
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7.2 CITES listed sharks and rays 
  Resulting from the Conference of Parties of the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES COP16) held in Thailand during 
3-15 March 2013, five sharks found in Thai waters are listed in CITES Appendix II (formerly 1 
species only – whale shark or Rhincodon typus). The additional species are Oceanic whitetip 
shark (Carcharhinus longimanus), and 3 Hammerhead sharks, namely Scalloped 
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 hammerhead shark (Sphyreana lewini), Great hammerhead shark (S. mokarran), and Smooth 
hammerhead shark (S. zygaena). Although not found in Thailand already for a long time, 4 
species of sawfish have moved from CITES Appendix II to Appendix I, effective from 14 
September 2014 onward. Another species of ray has never been reported in Thai waters but 
now listed in Appendix II. Manta ray (Manta spp.) may seasonally migrate through Andaman 
Sea as divers have confirmed their sightings. However, the port survey conducted by the 
Department of Fisheries along the coastal areas of Thailand reveals that only Mobula ray 
(Mobula spp.) are sometimes caught, while Manta ray has never been caught by fishing 
boats (Krajangdara, 2014). 
   Sharks and rays have never been disregarded or thrown back to the sea when 
caught, the result from status survey has suggested. All their parts are utilized. Sharks weight 
more than 2 kilograms will be bought by middle persons when landed at the port in the Gulf 
of Thailand. They are sent to Mahachai or Mae Klong port in Samut Sakhon. At landing ports 
in Phuket and Ranong in Andaman Sea, sharks will be collected by middle persons and sent 
to factories in Ranong, then shipped to Mahachai. The leftover parts of sharks will be used 
almost the same way in each area, such as direct consumption, fish ball or salted fish, and 
dried fin. Liver is used for fish oil or as cosmetic ingredient. The rest is for producing animal 
feed. Some are also for taxidermy. The most common shark found in the market is Bamboo 
shark (family Hemiscyllidae) and Blacktip shark (family Carcharhinidae). For rays landed in 
the Gulf of Thailand and Andaman Sea are used similarly, i.e. direct consumption or 
processed as dried fish. Most of them are in family Dasyatidae, Butterfly ray (family 
Gymnuridae) and Eagle ray (family Myliobatidae). Shark fins are mostly processed from 
Wedgefish and Guitarfish (family Rhinidae and Rhinobatidae), while leather products are 
from family Dasyatidae where there are middorsal spines. Furthermore, jewelries are also 
made from nuchal and scapular thorns on the head of guitarfish. 
     At present, the single species management of shark species is the prohibition 
of whale shark fishing in accordance with Agriculture and Cooperatives Ministerial 
Notification, dated 28 March B.E. 2540. Shark and ray conservation trend is increasing 
internationally, especially as a result from the Conference of Parties of CITES (CITES COP16), 
where five species of sharks found in Thai waters are listed in Appendix II (formerly 1 species 
– whale shark), and four sawfish species has moved from Appendix II to Appendix I.
Moreover, Manta ray, of which no academic report stating the existance in Thai waters but 
may seasonally migrating through Andaman Sea and seen by divers around Mu Ko Similans 
and Mu Ko Surin in Phang Nga province, has been also listed in CITES Appendix II. As a result, 
more interest and effort has been set out to manage and conserve these fish. For resource 
management in Thailand, all reported shark and ray species should be considered and 
accounted for as the catch has considerably reduced and continue to decline. 
    Although Thailand’s NPOA-Sharks is not yet to be implemented concretely, 
the Department of Fisheries has already conducted many activities to support the 
management and conservation of sharks in Thailand as listed below. 
1. Scientific data collection for sharks and rays between 2004-2014.
2. Annual monitoring of fishery resources using fishery survey vessel by the
Department of Fisheries, 4 trips/year. 
 3. Conducting workshops on sharks and rays identification for field data
collectors/officers working in the Marine Fisheries Research and Development Bureau, 
Department of Fisheries in 2011 and 2013. 
4. Publications and materials on shark and ray conservation, such as posters,
plastic slate of sharks found in Thai waters in 2004, and plastic slate of rays found in Thai 
waters and adjacent areas in 2013. 
5. Shark conservation activities, including Bamboo sharks and blacktip sharks
releasing event coordinated by Department of Fisheries and other public and private 
agencies. 
6. Cooperating with international organizations, i.e. FAO, CITES, BOBLME,
IOTC, and SEAFDEC by regularly participating in meetings to discuss and develop regional 
conservation guidelines for sharks and rays. 
8. Scientific studies needed
     8.1 Taxonomy and DNA bank data collection for sharks and rays as the 
Department of Fisheries has to issue export certification for aquatic animals. However, the 
export of sharks and rays are usually in form of meat, fin, skin and other forms, which is hard 
to identify their species. Practical method suggested is to use DNA code for identification, 
and to set up DNA bank for sharks and rays as database to check and compare their DNA 
code. 
8.2 Biology of sharks and rays for sustainable use. 
    8.3 Continuing assessment of resources, such as catch result, fishery study 
and other studies by species. 
8.4 Aquaculture development for conservation and trade. 
9. Data management
     9.1 Monitoring of sharks and rays is conducted at landing ports and private 
piers, and gathered from fishery survey vessel by the Department of Fisheries annually or 
every 3 years. 
9.2 Information used to assess information on populations, including: 
     - Fish Marketing Organization is supposedly given a task to record information 
of sharks and rays landed at the ports sorted at family or species level (if possible, as reliable 
assessment of resources status needs catch data sorted by species for at least 5 continuous 
years). 
   - Creating a website for divers and public to report sightings of sharks and 
rays during their dive, travel, or around local market. These sightings should be sent to 
central unit for comprehensive data collection. 
 10. Fishery management and species conservation
   Thai fishing industry has been continuously developed. There are several 
kinds of fisheries with different types of fishing gears being used in the same fishing grounds. 
The analysis and assessment of production capacity of different marine resources reveals 
that almost all species are caught more than their reproduction capacity or overfished. The 
immature marine aquatic animals are caught wastefully. The effectiveness of fishing gears 
has been advanced to gain more catch, including the use of lights, undersized meshes, 
additional gears, and illegal fishing. These are reasons adding up the complexity and 
troublesomeness in fishery management in Thailand. In the present day, marine fishery 
development also needs to consider various types of regulations, international laws, United 
Nations Charter, Code of Conduct for Responsible Fisheries, Convention on International 
Trade in Endangered Species of Wild Fauna and Flora, Convention on Migratory Species, 
transboundary species, international trades relating to CITES, sea turtle conservation, and 
shark management. 
10.1 Resources limitation 
     Sharks are considered by-catch in Thailand. Status of sharks nowadays unveils 
the obvious decline in types and amount of the catch, which is the limitation of resources. 
Fishery can be a cause of extinction. Together with the biological limitation of sharks that 
they need a lot of time to be mature, long pregnancy period, and low reproduction number, 
they limit the restoration capacity once caught by fishers. There are several organizations 
both public and private getting involved in shark efforts. Their common goal is to rehabilitate 
and conserve sharks. Several major projects are conducted, including breeding and releasing 
of some species of sharks back to nature, and displaying of live sharks in aquarium for public 
educational purpose. There are regulations and legislations protecting sharks, including 
Agriculture and Cooperatives Ministerial Notification on ban of whale shark fishing, dated 28 
March B.E. 2540. There are also other regulations indirectly benefiting shark conservation 
efforts, for instance, 3,000 meters no trawl areas, seasonal bay closure in the Gulf of 
Thailand and Andaman Sea, 22 marine national parks both in the Gulf of Thailand and 
Andaman Sea covering the total area of 6,166.93 km2, and other marine resources 
conservation measures. 
10.2 Fisheries control options 
Control of species and quantity of sharks for imports and exports. 
10.3 By-catch reduction 
     10.3.1 Publications and materials to give out information on endangered 
sharks species for fishermen and stakeholders to raise conservation awareness. 
    10.3.2 Researches conducted by government together with fishers and NGOs 
to develop fishing methods and gears that selectively catch target species and exclude 
others unwanted effectively. 
    10.3.3 Government sector should promote international collaborations on 
research regarding selective fishing gears and responsible fisheries by gathering information 
 and spreading out the results of those researches, as well as transfering proper technology 
to fishermen. 
10.4 Fully utilized products 
   Sharks and rays caught in fisheries, though not direct targetted, are in high 
demand. When caught, every part is used non-wastefully. 
1. Meat is for direct consumption and processing, i.e. salted fish, fish ball,
sausage, tempura, Shurimi, fish ham and fish chunk. 
guitarfishs. 
2. Fin is for shark fin production using fins of sharks, wedgefishs and
3. Liver is for making fish oil and as ingredient in health and beauty products,
as well as mixing in animal feed for adult shrimps. 
4. Bone is for making medicine or beauty lotion.
5. Skin, both sharks and rays, is to produce quality leather products, such as
shoes, bags, watch bands and belts. 
6. Other parts: shark teeth and guitarfish’s nuchal and scapular thorns on the
head are for jewelries, ray’s tail is for whip making, ray’s tail spines or stingers are used as 
weapon and medicine, and the rest is to make fish meal. 
   Therefore, an appropriate measures to reduce the loss of sharks should be 
done by reducing the catch by, for instance, preventing them being caught by destructive 
fishing gears, or fishing ban in reproduction zone for a certain period of time, fishing gear 
restriction, and so on. 
11. National Plan for Action for Conservation and Management of Sharks
    With the causes and needs stated in the above sections, the National Plan for 
Action for Conservation and Management of Sharks (Table 7) is drafted with the following 
objectives: 
1. Determine data collection and analysis for sharks on biology, fishery, usage
from primary and secondary sources. 
   1.1 Biological data includes types, maturity size, their distribution and 
abundance, etc. 
1.2 Fishery data includes catch results, catch efforts, fishing grounds, etc. 
   1.3 Utilizing data includes types, quantity, and value of products, as well as 
marketing channels. 
     - To study the whole production process from catching to processing, as well 
as marketing channels. 
   - To collect samples of raw material and products to be used as database with 
cooperation of related agencies, i.e. fishing associations, processing factories, Custom 
Department, Trade Promotion Department, etc. 
    1.4 Research on toxic contamination in shark meat for consumption safety by 
sample collection for heavy metal testing, for instance. 
2. Human resources development
    - To train officers both inside and outside the Department of Fisheries 
(officers from Marine Fisheries Research and Development Bureau, Bureau of Fisheries 
Administration and Management, Fishery Technological Development Division, Fish 
Inspection and Quality Control Division) and other related officers. 
- To produce a handbook for field identification. 
3. Exchange of information and brainstorm of stakeholders both inside and
outside Thailand 
- To organize academic seminar / workshops / exchange fora 
    - To produce materials for distribution to raise awareness and understanding 
for better cooperation in shark conservation effort. 
    - To produce PVC slates and posters for distributing conservation information 
to raise awareness. 
4. Prioritizing sharks with vulnerable and endangered status
5. Collecting and analysing data systematically and continuously
 Table 7: National Plan for Action for Conservation and Management of Sharks, 5 year plan (2015 – 2019) 
Goal: To formulate the NPOA-Sharks for sustainable conservation and management of sharks within 2015 
Topic 
1. Monitoring and survey
- Data collection of shark from fishing
port every 3 years
Monitoring and survey the data and
information of shark from trawler in quarterly
in 2016
Monitoring and survey the data and
information of shark from research vessel 4
cruises/year
Should have measurement to support foreign
fishing vessel in importing shark as raw
material for processing in Thailand
Data base by species and
catch of shark








Activities Target group Timeline Implementing Plan Responsible agency 
vessel survey every year - Data collection of shark from Research 
- Port state measure Thai owner fishing vessel
which fly another flags
and foreign fishing vessel
5 years 2016-2020 DOF 
2. Data collection and analysis
- Data record of shark’s catch in family or
species (If possible)
  - Data base of shark in biology, fisheries
and utilization
  - Quantity and value of raw material and
products of shark from processing plant
  - Species quantity and value of import
and export shark
- Harmonize code system of shark 
Identification and implementation of a shark’s
catch in family or species from fishing vessel
at fishing port.
Gathering data and information of shark for
preparing data base system
Gathering data of quantity and value raw
material and products of shark from
processing plant
Gathering data of quantity and value of
import and export shark
Meeting and sharing the harmonize code of
shark with between DOF and Customs
Department
Catch data of shark in
family or species
data base system of shark
forconvenienceto
searching
quantity and value raw
material and products of
shark from processing
plant
quantity and value of


















5 years 2015-2020 
5 years 2015-2020 
 Table 7 (continuous) 
Topic 
3.Research 
- Gene Bank 
  - Study biology and breeding of shark
and ray
- Shark resource assessment to be species
  risk of extinction
- Study on checklist of shark in the
  Marine National Park
Study and collect DNA various species of
sharks are found in the Thai waters
Gathering species of shark and ray for
studying biology and breeding examination
Assessment the status of shark in Thai waters 
Study on checklist of shark in the Marine
National Park
Data base of shark’s DNA 
Select the appropriated
species of shark and ray
to be breeding till release
to the nature
Sustainable yield of shark
in Thai water
Shark resource mapping in













- Study on checklist of shark in the
  Artificial reefs
- Marketing chain of shark
- Contamination of heavy metal in shark
  (raw material)
Study on checklist of shark in the artificial reef 
Study on the marketing chain of shark from
fishing port to processing plant and export
market.
Study on the contamination of heavy metal in
shark meal and products for human
consumption
Shark resource mapping in
the artificial reef
Chain of shark’s market,
value, and utilization
Quality and type of heavy
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- Species identification of shark from
  fishing port
- Species identification of shark’s part or
  products for fisheries inspector and
  officer
Training of DOF’s officer and stakeholder who
should have knowledge on shark
identification from fishing port
Training of DOF’s inspector and officer who











1 year 2016 DOF and DMCR 
1 year 2016 DOF and DMCR 
 Table 7 (continuous) 
Topic 
5. Conservation and Management
- Distribute information on conservation of
sharks to public
- Create at website, posters, brochures,
stickers relating to shark conservation
- Organize meetings / seminars to seek
cooperation in shark conservation from
government, fishers and NGOs
- Publicize or exchange information with
shark traders regarding measures and
regulations on shark trade
- Measures to control imports and exports of
sharks similar to CITES, such as certification
- Produce handbook of shark identification
according to CITES Appendix and distribute
to related government agencies
- Publicize information on measures to
custom officers, operators and related
agencies
- Measures to control fishing gear or capture
according to the scientific result, such as
marine protected area, fishing gear,
seasonal and area closured
- Project to release sharks back to nature 
-Present the scientific result of shark to the
Fisheries conservation committee for
conducted the appropriated measured
Release sharks back to nature by integrating
with related agencies, set up exhibition,
invite medias, embassies, private agencies,
educational institution, and aquarium to
bear witness of shark releasing back to the







1 year 2015 DOF 
Knowledge and








Activities Target group Timeline Implementing Plan Responsible agency 
26 
For conservation the
sustainable shark and ray
resources in critical habitat
Topublicizethe
conservation effort and
raise awareness, as well
as showing determination
on protecting marine
aquatic animals to public
2 years Starting 2017 DOF and DMCR 
2 years Starting 2017 DoF and DMCR 
 Reference 
Department of Fisheries. 1998 to 2013. Fisheries Statistics of Thailand 1995 to 2011. 
  Information Technology Center, Department of Fisheries, Ministry of Agriculture and 
    Cooperatives.(in Thai) 
Department of Fisheries. 2001 to 2009. The Marine Fisheries Statistics 1998 to 2007 Base on 
  the sample survey. Information Technology Center, Department of Fisheries, Ministry 
  of Agriculture and Cooperatives.(in Thai) 
Department of National Park, Wildlife and Plant Conservation. 2013. 
     http://park.dnp.go.th/visitor/nationparkshow.php?PTA_CODE=1043. 27 October 2014. 
Krajangdara, T., S. Puteeka, R. Phoonsawat, S. Vibunpant, R. Sujittosakul and R. Chayakul. 
  2006. Sharks Found in Thai Waters and Adjacent areas. Technical paper no 17/2006. 
  Marine Fisheries Research and Development Bureau, Department of Fisheries, Ministry 
  of Agriculture and Cooperatives. 99 pp. (in Thai) 
Krajangdara, T. 2014. New record sharks and rays in Thai Waters and adjacent areas, 2004- 
      2014. Thai Fish. Gaz. 67(1): 9-20. (in Thai)
Krajangdara, T., M. Sumontra, S. Boonsuk, S. Rodpradit and T. Jaiyen. 2014. Data Collection of Rays 
  in the Andaman Sea Cost of Thailand. In : Final Report Cooperative Project between DOF
    BOBLME. pp 15-38. (in Thai) 
Office of Natural Resources and Environmental Policy and Planing. 2014. Ramsar Site. 
 http://www.onep.go.th/library/index.php?option=com_content&view=article&id=29:ram 
     sar-site&catid=22:2012-03-12-02-54-55&Itemid=31. 27 October, 2014. 
Mangrove Research Center Area 1 (Ranong). 2012. What is the Biosphere. 
 http://www.dmcr.go.th/rmc1/?p=36. 28 October, 2014. 
Sparre, P., E. Ursin and S.C. Venema (1989). Introduction to tropical fish stock assessment 
       Part1. Manual. FAO Fish.Tech.Pap., 306/1, 337 pp.
Marine Fisheries Research and Development Bureau. 2014 (in press). Sharks Status of 
  Thailand during 2011-2012. Technical Report. Marine Fisheries Research and 
    Development Bureau, Department of Fisheries. 76 pp. (in Thai) 
Natural Resources and Environmental Policy and Planning Office. 2013. The report assessed 
 the policy measures and plans for conservation and sustainable use of biodiversity 
 2008-2012, term plan ends. Ministry of Natural Resources and Environment / Natural 
 Resources and Environmental Policy and Planning Office., Bangkok. 100 pp. (in Thai) 
Nateewathana , A. 2008. Marine and Coastal Protected Areas in Thailand : expressed 
  achievement in 2010/2012 under the Law on Biological Diversity. Technical Report of 
  Marine and Coastal Resources Conservation no 35. Department of Marine and Coastal 
  Resources. 239 pp. (in Thai) 
 Nateewathana , A and A . Cheunpan. 2002. Sharks Fisheries in Thailand. In: Sharks!
   Internation Plan of Action for the Conservation and Management of Sharks and the 
     Sharks Fisheries of Thailand. FAO, Bangkok. p 35. (in Thai) 
Ali, A., A.P.K. Lim, Fahmi, Dharmadi and T. Krajangdara. 2014. Field Guide to Rays, Skates 
   and Chimaeras of the Southeast Asian Region. SEAFDEC/MFRDMD, Malaysia. 289 pp. 
Fox, W. W. Jr. 1970. An Exponential Surplus-Yield Model for Optimizing Exploited Fish 
     Populations. Trans. Am. Fish. Soc., 99: 80-88.
Krajangdara, T. 2014. Sharks and rays in Thailand. The country report. Department of Fisheries, 
     THAILAND. 11 pp. 
Monkolprasit, S. 1984. The Cartilaginous Fishes (Class Elasmobranchii) Found in Thai Waters 
     and Adjacent Areas. Kasetsart University, Bangkok, Thailand. 175 pp. 
Schaefer, M. 1954. Some aspects of the Dynamics of populations Important to the 
     Management of the Commercial Marine Fisheries. Bull. I-ATTC/Bol. CIAT, 1(2): 27-56.
http://www.customs.go.th, 15 January, 2014 
http://www.dmt.go.th, 20 September, 2014 
http://www.fisheries.go.th, 20 September, 2014 
Final report of the targeted research on Indian mackerel and sharks and 
National Plan of Action for conservation and management of Shark resources, Thailand 
72 
Appendix IV Thailand Shark Status 2011-2012 
Thailand Shark Status 2011-2012 
Marine Fisheries Research and Development Bureau 
Department of Fisheries 
i 
Introduction 
Global fisheries nowadays are contributing to degradation and reduction of 
various marine species, and shark is one of them. International concern over the ongoing 
decline of shark population threaten by fisheries worldwide has been raised. Although 
sharks are not target species and considered as by-catch, their normal reproduction rate 
may not be fast enough to catch up. Naturally, shark grows slow. They have long pregnancy 
period and deliver only few newborns. As a result, in 1998, the United Nations Food and 
Agriculture Organization (FAO) had developed the International Plan of Action for the 
Conservation and Management of Sharks (IPOA-Sharks). Sharks in this document refer to all 
kinds of cartilaginous fish in subclass Elasmobranchs, namely sharks, rays, and ratfish or 
chimaeras. Furthermore, Thailand, as a member of FAO, is encouraged to formulate its 
National Plan of Action for the Conservation and Management of Sharks (NPOA-Sharks) in 
order to receive international collaboration on effective conservation and management of 
sharks. 
This paper aims to report shark status regarding fishery situation, biology, and 
shark utilization, which is to support the improvement of Thailand’s NPOA-Sharks from 
version 2005 to be updated one with anticipation that it will be benefit for academicians, 
managers, and stakeholders for sustainable shark management. 
Aquatic Animals Data Collection Working Group under the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) 
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 Thailand’s Shark Status 2011-2012 is a compilation of data and information 
collected from Department of Fisheries’ research survey vessels, landing survey at fishing 
ports along coastal provinces, and different related agencies. The data is processed and used 
as database to draft the National Plan of Action for the Conservation and Management of 
Sharks (NPOA-Sharks) for Thailand. The finding suggests that commercial fishing gears 
catching sharks include otter trawl, pair trawl, purse seine, and other longline. Sharks were 
caught in very small portion which accounted for 0.05% in the Gulf of Thailand and 0.41% in 
Andaman Sea. According to Fisheries statistics between 1999 – 2011, catch of shark has 
gradual declining tendency since 2004, and it has been below the average of 13 years since 
2006. Results from the research survey vessels suggest that the average catch of sharks in 
the Gulf of Thailand and Andaman Sea is 0.14 and 0.12 kilogram/hour accounting for 0.75% 
and 0.16%. Two shark species were caught, Bamboo shark (Chiloscyllium punctatum) and 
Zebra shark (Stegostoma fasciatum). Landing survey result suggests that 39 shark species 
were found where 14 were from the Gulf and 37 were from Andaman Sea. Most of them 
were in Ranong where 33 species were landed, while only 3 species were landed in Samut 
Prakran. The most common sharks caught are of 2 species, Bamboo sharks (Chiloscyllium 
punctatum and C. griseum) and Spottail shark (Carcharhinus sorrah). There are also three 
new record species of sharks never found in Thai waters, including Indonesian Wobbegong 
Sharks (Orectolobus leptolineatus), Finback dogfish (Proscyllium magnificum), and River 
shark (Glyphis sp.). Thus, the list of sharks found in Thai waters and adjacent areas has 
increased to 64 species. The assessment of shark status suggests that the maximum 
sustainable yield (MSY) for sharks in the Gulf of Thailand is 2,018 metric tons per year and 
the optimum level of fishing effort is 960x103 hours, while in the Andaman Sea the MSY is 
864 metric tons per year and the optimum level of fishing effort is 185x103 hours. Sharks in 
the Gulf of Thailand and Andaman Sea are utilized in similar ways. Fresh meat is for 
consumption, processed to fish ball, or dried fish, dried fins. Liver is raw material for fish oil 
or ingredient in beauty products. The rest is to make animal feed. And some are for 
taxidermy. Moreover, the import and export of sharks are in form of fresh or chilled meat, as 
well as dried, smoked, salted, canned, and instant shark fin. The exports are to China, Hong 
Kong, Japan, USA, Iran, Italy, Myanmar, and South Africa, while the imports are from 
Argentina, Hong Kong, South Korea, USA, Japan, Indonesia, China, and Taiwan. 
 
Regarding sharks management in Thailand, although there is only two related 
legislation which are the Agriculture and Cooperatives Ministerial Notification on whale 
shark fishing ban, the Agriculture and Cooperatives Ministerial Notification on Giant 
freshwater stingray or Manta ray fishing ban in Samut Songkram Province, the Department 
of Fisheries has been consistently carrying on data collection, collaborating with 
international organizations to seek for cooperation on shark management at regional level, 
as well as enhancing capacity of officers who collect scientific data. Moreover, shark 




1. Location and timeframe 
1.1 Survey by research vessels 
Data was collected from January 2011 to May 2012 by DOF’s research survey 
vessels in two different areas. 
Gulf of Thailand 
 Survey zone 1 and 2, totally 7 trips conducted in January, March, May, 
August 2011, January, March, and May 2012. 
 Survey zone 3-9, totally 7 trips conducted in January, March, May, July 
2011, January, March, and May 2012. 
 Andaman Sea 
 Totally 6 trips conducted in January, March, April, May 2011, March, 
April, and May 2012. 
1.2 Landing survey at fishing ports 
Data from commercial fishing vessels on landed aquatic animals at fishing ports 
both in the Gulf of Thailand and Andaman Sea from June 2011 to May 2012 was gathered by 
5 Marine Fisheries Research and Development Centers and two Marine Fisheries Stations, 
namely: 
1. Upper Gulf Marine Fisheries Research and Development Center (Samut 
Prakarn) responsible for Chonburi, Samut Prakarn, Samut Sakhon, Samut Songkram, 
Petchaburi, and Prachuap Khirikhan 
2. Middle Gulf Marine Fisheries Research and Development Center (Chumphon) 
responsible for Prachuap Khirikhan and Chumphon 
3. Eastern Marine Fisheries Research and Development Center (Rayong) 
responsible for Trat, Chantaburi, and Rayong 
4. Southern Marine Fisheries Research and Development Center (Songkhla) 
responsible for Songkhla and Nakhon Si Thammarat 
5. Andaman Sea Fisheries Research and Development Center (Phuket) 
responsible for Phuket 
6. Ranong Marine Fisheries Station responsible for Ranong 
7. Satun Marine Fisheries Station responsible for Trang and Satun 
 
2. Data collection Data are collected  
2.1 Research survey vessels: Shark data was collected from research survey 
vessels conducted by 5 Marine Fisheries Research and Development Centers. The vessels are 
equipped with standard otter board trawl (upper rope 39 meters, lower rope 51 meters, 
codend mesh size 40 millimeters, codend cover mesh size 25 millimeters) in the areas shown 
in Figure 1 (64 stations in the Gulf of Thailand and 22 stations in Andaman Sea, each station 
covering the area of 15x15 nautical miles). Details of five vessels used are as following. 
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Gulf of Thailand, zone 1 and 2: Research vessel #12, overall length 18.50 meters, 
engine 250 horsepower 
Gulf of Thailand, zone 3 and 4: Research vessel #2, overall length 24.30 meters, 
engine 500 horsepower 
Gulf of Thailand, zone 4, 5 and 6: Research vessel #1, overall length 23.50 
meters, engine 500 horsepower 
Gulf of Thailand, zone 7 and 8: Research vessel #9, overall length 25.25 meters, 
engine 412 horsepower. 
Andaman Sea, zone 1 to 4: Research vessel #4, overall length 23.50, engine 500 
horsepower 
2.2 Port sampling: Sample sharks caught by commercial fishing vessels at fishing 
ports and piers along coastal provinces in Thailand (Figure 1) were identified by species 
followed Krajangdara et al. (2006). The shark samples had sorted out their gender, measured  
total length (TL) in centimeter and weight (W) in grams, as well as fishery related data (total 
catch, shark catch, boat size, number of days fished, fishing ground, and shark price) from 
fishermen or operators. 
 2.3 Enumerator: The data recorded by enumerators includes daily catches of 
marine animals, sharks and rays, and other information such as boat size, number of fishing 
days, and fishing ground from fishing vessels landed at fishing ports in Rayong, Petchaburi, 
Chumphon, Songkhla, Nakorn Si Thammarat, Ranong, Phuket, and Satun. 
2.4 Statistical records: Statistical records of catch, as well as import and export of 
sharks in Thailand in 1995-2009 were compiled. 
 
3. Data analysis 
3.1 Shark catch rate: The shark catch rate (kilogram/hour) by survey zone is 
analyzed using this formula. 
CPUE = w/h 
where CPUE =  Shark catch rate (kg/hr) 
 w =  weight of shark (kg) 
 h =  hours trawled 
 3.2 Species and size composition of shark: The composition of shark species and 
sizes is calculated in form of percentage of weight per total catch. 
 
R = (w/c) x 100 
where  R = percentage of shark’s weight per total catch 
  w = weight of shark caught (kg) 
  c = weight of total catch (kg) 











where L  = shark’s average length(cm) 
 Li = length of shark number i (cm) 
 F = number of sharks in total 










where W = shark’s average weight (kg) 
 Wi = weight of shark number i (kg) 
 F = number of sharks in total 
 i = 1, 2,…, n (n = number of total sharks) 
  
 3.3 Shark status assessment, using the following methods: 
Standardizing the fishing effort: There is a need to standardize the fishing 
effort of the same aquatic species caught by different types of fishing gears for comparison 
purpose. The fishing effort of each type of gear has to be transformed to relative Catch Per 
Unit Effort (CPUE) before the data can be used for yield assessment. The method used by a 
working group on North Sea Round Fish run by ICES (ICES, 1980) referred in Mala and 
Charoen (2554) is applied in this paper. The calculation of the relative CPUE is shown below. 
 
𝑅𝑅𝑖𝑖(𝑦𝑦) = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖(𝑦𝑦)𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶��������𝑖𝑖(𝑦𝑦1,𝑦𝑦2) 
 
where𝑅𝑅𝑖𝑖(𝑦𝑦)  = relative Catch Per Unit Effort of fishing gear number i 
         in year y 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖(𝑦𝑦) = Catch Per Unit Effort of fishing gear number i in year y 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶��������𝑖𝑖(𝑦𝑦1,𝑦𝑦2) = average CPUE 
𝑦𝑦1,𝑦𝑦2 = considered time period 
 
 The holistic methods according to Fox’s model (Mala and Charoen, 2001) are 
used to analyze the data on shark catches by otter trawl, pair trawl, purse seine, king 
mackerel gillnet, and anchovy purse seine, gathered from Thailand’s fishery statistic records 
in 1998-2007 and marine fishery statistics surveyed in 1988-2007. The data input is shown 
below. 
 




 = catch (in form of weight) per unit effort in year i 
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Catch per unit effort(𝑌𝑌𝑖𝑖
𝑓𝑓𝑖𝑖
)is a curvy fishing effort function(𝑓𝑓𝑖𝑖)according to Fox’s 
model (Fox, 1970). However, when𝑙𝑙𝑙𝑙(𝑌𝑌𝑖𝑖
𝑓𝑓𝑖𝑖
)and(𝑓𝑓𝑖𝑖)are plotted, the function is in straight line. 





= 𝑐𝑐 + 𝑑𝑑𝑓𝑓𝑖𝑖 
 




 = catch (in form of weight) per unit effort in year i 
 𝑐𝑐,𝑑𝑑 = constant variable 




= 𝑒𝑒𝑐𝑐+𝑑𝑑𝑓𝑓𝑖𝑖  
which the Maximum Sustainable Yield (MSY) is determined at an effort of 
𝑓𝑓𝑀𝑀𝑀𝑀𝑌𝑌 =  − 1𝑑𝑑 
where 𝑓𝑓𝑀𝑀𝑀𝑀𝑌𝑌  = optimum level of fishing effort 
 
and the corresponding yield equals to 
 






Figure 1: Survey stations covered by DOF’s research vessels, and places that shark data was 








1. Fishing gears that caught sharks 
 
Result from landing survey at fishing ports suggests that there are two types of 
fishing gear that caught sharks in the Gulf of Thailand, including otter trawl and pair trawl, 
while three types in the Andaman Sea, namely otter trawl, pair trawl, and purse seine. The 
fishing gear and fishing method are as following. 
1.1 Otter board trawl fishery 
Otter board trawl fishery operates both in the Gulf of Thailand and Andaman 
Sea. The boat length ranges between 10-26 meters with codend mesh size around 2.5-3.0 
centimeters. A fishing trip takes 1-14 days. The net is set for 4-6 times a day for 4-6 hours 
each (2-4 times during the day and 2 times at night). In the upper and lower Gulf, the otter 
board trawlers operate only at night by setting the net 3 times for 4 hours each. There are 
approximately 3-20 crews onboard. Hauling, sorting and stowing the fish to iced fish hold 
takes around 1-4 hours each time depending on the amount of the catch. At the same time 
of fish sorting, the boat is still trawling (Figure 2A and B). 
 
1.2 Pair trawl fishery 
Pair trawl fishery operates both in the Gulf of Thailand and Andaman Sea. 
The boat length ranges between 14-26 meters with codend mesh size around 2.5 
centimeters. A fishing trip takes 6-15 days. The net is set 5 times a day (2-3 times for 2-6 
hours each during the day, and 1-2 times for 4-6 hours each at night). There are 
approximately 15-25 crews onboard. Hauling, new trawl changing, sorting and stowing the 
fish to iced fish hold takes from 30 minutes to 2 hours each time depending on the amount 












 1.3 Purse seine fishery 
Purse seiners that caught sharks are found only in the Andaman Sea, 
especially the light luring purse seiners. Two to three boats (14-22 meter long) equipped 
with lighting generators with 30-40 light bulbs have the role to attract and gather schools of 
fish. The fishing boat is normally 18-24 meter long, holding black nylon net with mesh size 
2.5 centimeters, 700-1,300 meters long, and 80-140 meters wide. A fishing trip takes 1-3 
days. The net is set 1-4 times a day. There are 30-45 crews onboard. 
 
 1.4 Miscellaneous longline fisheries 
Longline fisheries, such as for king mackerel and demersal fish, only in the 
Andaman Sea that caught sharks. Boat length is 15-18 meters and it operates 8-12 days for a 
fishing trip. The longline is laid once a day in the evening. The operated time takes 2 hours 
and the gear is left underwater for 10 hours before hauling which takes another 4 hours. 
Most of them are hauled the longline by hands pool. There are approximately 1,700-2,000 
traces on the main line of 8-11 miles. The buoy lines are attached at every 5-400 traces, and 
each hook gap is about 8-12 meters. They usually use mackerel scad and bullet tuna as bait. 
There are 4-6 crews in a longliners and they operate all year round. Most of the catches are 
in the groups of king mackerel, grouper, and other demersal fish. Sharks usually appear to be 
caught in October to December. 
 
2. Shark status 
2.1 Survey by research survey vessel 
Total catch of sharks in the Gulf of Thailand and Andaman Sea equals to 
67.14 and 9.50 kilograms with the average catch rate of 0.14 and 0.12 kilograms per hour, 
while total catch of rays in both areas equals to 33.95 and 71.63 kilograms with the average 
catch rate of 0.07 and 0.87 kilogram per hour. Total aquatic animal catch in the Gulf of 
Thailand is 9,003.63 kilograms, while in the Andaman Sea is 6,115.43 kilograms. However, 
the catches of sharks and rays are considered low. While sharks are found 0.75 percent in 
the Gulf of Thailand and 0.16 percent in Andaman Sea, rays are found 0.38 percent and 1.17 
respectively. Shark species found are described below. 
In the Gulf of Thailand, the survey found 78 sharks in one species which is 
Chiloscyllium punctatum. Their body length ranges between 12.50-84.00 centimeters with 
average of 51.56 centimeters. Weight ranges between 0.01-3.00 kilograms with average of 
0.86 grams and total weight of 67.14 kilograms, accounting for 0.75 percent of total aquatic 
animal catch. They are found at stations 7, 11,14, 16, 18, 20, 21, 26, 27, 34, 36, 44, 49, 62, 
75, 89, 179, 201, 395, 420, 422, 445 and 447. At station 11, the highest number of sharks, 18,  
are found, with total weight of  10.43 kilograms. The overall catch composes of 41 female 
and 37 male sharks. While the female has body length and weight ranging between 15.00-
80.00 centimeters (average of 54.41 centimeters) and 0.02-2.50 kilograms (average of 0.89 
grams) with total weight of 36.42 kilograms, the male has body length and weight ranging 
between 12.50-84.00 centimeters (average of 48.41 centimeters) and 0.01-3.00 kilograms 
(average of 0.83 grams) with total weight of 30.72 kilograms. In the Andaman Sea, one male 
shark of species Stegostoma fasciatum is found at station 29. Its body length is 132.00 
centimeter and weight 9.50 kilograms which accounted for 0.16 percent of total aquatic 




Figure 3: Survey stations that caught sharks in the Gulf of Thailand and Andaman Sea 
 
2.2 Landing survey at fishing ports 
The data on daily catch of sharks and rays collected by enumerators from 
fishing boats at ports (1,833 boats in the Gulf of Thailand and 3,806 boats in Andaman Sea) is 
shown below. 
2.2.1 Gulf of Thailand 
Sharks and rays are caught in amount of 29,068 and 64,712 kilograms, 
which considered low in quantity compared to total aquatic animal catch, accounting for 
0.05 and 0.12 percent respectively, while the economic aquatic species and trash fish are 
accounted for 54.45 and 45.38 percent (Table 1). Sharks are caught mostly by otter board 
trawl, followed by pair trawl, accounting for 56.59 and 43.41 percent respectively. Shark 
catch ranges between 1,663-3,256 kilogram per month. The catch was highest in October 
2011 and lowest in November 2011 (Figure 4). 
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Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 
Economiacally 
fish 47.79 46.30 55.43 55.28 54.66 54.72 50.14 65.06 61.39 51.61 58.38 59.24 54.45 
Trash fish 52.07 53.58 44.44 44.56 45.21 45.10 49.68 34.76 38.37 48.17 41.30 40.56 45.38 
Shark 0.05 0.03 0.05 0.04 0.05 0.04 0.06 0.06 0.08 0.07 0.10 0.07 0.05 
Ray 0.09 0.10 0.08 0.12 0.08 0.15 0.12 0.12 0.17 0.15 0.22 0.13 0.12 
 
 
Figure 4: Catch of sharks by trawlers in the Gulf of Thailand 
2.2.2 Andaman Sea 
Sharks and rays are caught in amount of 162,164 and 50,417 
kilograms,which considered low in quantity (same as in the Gulf of Thailand) compared to 
total aquatic animal catch, which accounted for 0.41 and 0.13 percent respectively, while the 
economically aquatic species and trash fish are accounted for 61.28 and 38.19 percent 
(Table 2). Sharks are most caught by longline, and then otter board trawl, pair trawl, and 
purse seine, accounting for 47.36, 43.75, 6.97, and 1.92 respectively. Shark catch ranges 
between 4,821-33,546 kilograms per month (average of 13,514 kilograms). The catch was 
highest in October 2011 and lowest in June 2011 (Figure 5). 
 




Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 
Economiacally 
fish 56.68 60.69 58.22 62.97 64.09 65.48 65.78 36.31 62.16 64.07 58.16 60.48 61.28 
Trash fish 43.00 38.90 41.22 36.14 35.15 34.01 33.72 63.08 37.47 35.68 41.32 39.02 38.19 
Shark 0.19 0.30 0.45 0.82 0.69 0.41 0.37 0.44 0.25 0.18 0.29 0.26 0.41 




Figure 5: Catch of sharks by different types of fishing gears in the Andaman Sea 
 
The fishing season for the otter trawlers is all year round. In the Gulf of 
Thailand, they trawl at water depth of 10-45 meters along the eastern coast of the Gulf from 
Trat to Chonburi, the upper gulf area around Cha-am in Petchaburi, in the middle gulf area 
from Huahin in Prachuap Khirikhan to Langsuan in Chumphon connecting to Koh Samui and 
Koh Phangan in Surat Thani, and along the lower gulf area from Khanom in Nakorn Si 
Thammarat to Thepa in Songkhla connecting to Pattani and Narathiwas. The intense fishing 
ground is around Thailand and Malaysia border. In Andaman Sea, they are found trawling at 
water depth of 15-40 meters scattering along the coastal line, starting from Koh Phayam in 
Ranong, Koh Prathong, Koh Similans in Phangnga, connecting to the southern area of Koh 
Phuket, west of Koh Lanta Yai in Krabi, Koh Tarutao and Koh Adang in Satun. The pair 
trawlers also fish all year round. Their fishing ground is spreading throughout the Gulf of 
Thailand at water depth of 20-60 meters surrounding different islands in Trat to Chonburi, 
connecting to Petchaburi, Prachuap Khirikhan, Muang and Langsuan in Chumphon, Natural 
gas platforms, Koh Samui and Koh Phangan in Surat Thani, connecting to Nakorn Si 
Thammarat, Songkhla, and Pattani, to the borderline of Thailand and Malaysia. In Andaman 
Sea, they are foundtrawling at water depth of 20-90 meters and their fishing ground is 
spreading throughout the Andaman Sea starting from Koh Surins, Koh Tachai and Koh 
Similans, to the west of Koh Phuket (Koh Racha, in front of Patong beach, Sarasin bridge, 
Taplamu, and Ban Namkhem), west of Koh Lanta Yai, around Koh Tarutao, Koh Tah Nga, and 




Figure 6: Fishing grounds for Otter Trawlers (A) and Pair Trawlers (B) in 2011-2012 
 
2.3 Catch of sharks and rays for utilization 
Thailand’s fishery statistic records in 13 years (1999-2013) disclose that 
sharks and rays are caught and utilized annually 7,599 and 10,968 metric tonsin average, less 
than 0.5 percent of total aquatic animal catch. The catch of sharks and rays has been 
declining since 2004 and it has been below the average catch of 13 years since 2006     
(Figure 7). 
 




























คา่เฉลี�ย   ฉลาม    =  7,599   เมตริกตัน/ปี
             กระเบน  =  10,968  เมตริกตัน/ปี
A B 
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3. Assessment of shark resources 
3.1 Surplus production model of sharks in the Gulf of Thailand 
The Catch Per Unit Effort (CPUE) of sharks by otter trawl, pair trawl, purse seine 
and king mackerel gillnet in the Gulf of Thailand between 1998-2007 derived from marine 
fisheriesstatistics data by randomly sampling and adjusted to standardized fishing effort 
according to ICES (1980, referred in Mala and Charoen, 2001) was determined. Then it was 
transformed to relative fishing effort to calculate the maximum sustainable yield (MSY) and 
the optimum level of fishing effort according to Fox’s (1970) (Table 3). 
 
Table 3: Maximum sustainable yield (MSY) of shark in the Gulf of Thailand 
Year 
Yield Effort CPUE (kg/hr) 
Yi fi LN(Yi/fi)  
 (x) (y) 
1998 1,140 1,111,033 -6.8820 
1999 1,682 1,595,911 -6.8552 
2000 1,558 1,684,790 -6.9669 
2001 2,520 728,853 -5.6672 
2002 1,997 1,193,339 -6.3929 
2003 3,415 1,125,044 -5.7974 
2004 2,369 1,303,053 -6.3100 
2005 2,126 1,387,898 -6.4813 
2006 1,546 1,127,729 -6.5923 
2007 1,548 888,940 -6.3531 
interceptY (c)  -5.1651 
slope(d)  -1.04*10-6 
Variation of slope  1.403*10-13 
MSY  -(1/d)*ec-1 2,018tons 
fMSY  -1/d 960,375hours 
Table 3 shows that the maximum sustainable yield (MSY) for sharks in the 
Gulf of Thailand is 2,018 metric tons per year with fishing effort of 960x103hours. The 
relationship between relative fishing effort and relative CPUE of shark catch in the Gulf of 
Thailand is decline trend(Figure 8). Figure 9 shows the production curve of shark which is 
decreasing and most of them have already over the maximum sustainable yield. 
 
Figure 8: Relationship between relative fishing effort and relative CPUE for shark in the Gulf 




Figure 9: Production curve showing sharkyield in the Gulf of Thailand according to Fox’s 
model (1970) 
 
3.2 Surplus production model of sharks in the Andaman Sea 
Data on the Catch Per Unit Effort (CPUE) of sharks by otter trawl, pair trawl, 
purse seine and king mackerel gillnet in the Andaman Sea between 1998-2007 was used to 
determine the maximum sustainable yield (MSY) and the optimum level of fishing effort, 
same as in the Gulf of Thailand (Table 4). 
 
Table 4: Maximum sustainable yield (MSY) of shark in the Andaman Sea 
Year 
Yield Effort CPUE (kg/hr) 
Yi fi LN(Yi/fi)  
 (x) (y) 
1998 252 34,438 -4.9175 
1999 306 99,828 -5.7876 
2000 520 215,074 -6.0249 
2001 1,143 283,794 -5.5146 
2002 1,088 93,026 -4.4485 
2003 893 80,980 -4.5074 
2004 962 44,049 -3.8241 
2005 918 215,829 -5.4600 
2006 472 68,788 -4.9818 
2007 460 45,205 -4.5877 
interceptY (c)  -4.3680 
slope(d)  -5.40*10-6 
Variation of slope   4.068*10-12 
MSY  -(1/d)*ec-1 864tons 
fMSY  -1/d 185,291hours 
 
 Table 4 suggests that the maximum sustainable yield of sharks in Andaman Sea is 
864 tons per year and the optimum level of fishing effort is 185x103hours. The relationship 
between relative fishing effort and relative CPUE of shark catch in Andaman Sea is decline 
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trend(Figure 10). The shark production curve shown in Figure 11 demonstrates that the 
actual catch of sharks is still under the maximum level. However, a precaution should be 
exercised as the maximum sustainable yield is associated with higher level of fishing effort. It 
might be affecting other marine species as most of the fishing gears caught various by-
catches. 
 
Figure 10: Relationship between relative fishing effort and relative CPUE for shark in 
Andaman Sea according to Fox’s model (1970) 
 
 
Figure 11: Curve showing shark production in the Andaman Sea according to Fox’s model 
(1970) 
 Moreover, Andaman’s shark production was already over the maximum 
sustainable yield since 2000 (reduced fishing effort). 
 
4. Diversity of sharks 
4.1 Shark species found in Thai waters and adjacent areas 
There were 39 sharks species, 14 found in the Gulf of Thailand while 37 in 
the Andaman Sea. Most of them are found in Ranong (33 species) and Phuket (16 species), 
while only 3 species found in Samut Prakarn. Sharks commonly seen are Bamboo shark 
(Chiloscyllium punctaturn and C. griseum) and Spot-tail shark (Carcharhinus sorrah). There 
are also 3 new record species of sharks never been reported in Thai waters, including 
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Indonesian Wobbegong Sharks (Orectolobus leptolineatus), Finback dogfish (Proscyllium 
magnificum), and River shark (Glyphis sp.). Details of species, their status observed in each 
area, and body length are shown in Table 5. Checklist of sharks found in Thai waters and 
adjacent areas compiled in 2006 (Krajangdaraet al., 2006) indicates that there are 59 species 
of sharks in 31 generaand 18 families. When combined with the current survey, the shark list 
is now updated to 64 species in 34 generaand 19 families. The summary of survey status in 
Thailand is shown in Table 6 and Figure 12. 
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Table 5: Sharks from landing survey between June 2011 – May 2012 
- 
No. Thai name Scientific name 
Gulf of Thailand Andaman Sea TL (cm) 
Rayong Samut Prakarn Chumphon Songkhla Ranong Phuket Satun Min. Max. 
1 ฉลามหลังหนาม, ฉลามแมว Squalus megalops (Macleay, 1881) - - - - ++ + - 55 94 
2 ฉลามหลังหนาม S. mitsukurii Jordan & Snyder, 1903 - - - - + ++ - 48 65 
3 ฉลามปากหนวด Orectolobus leptolineatus Last, Pogonoski & White, 2010 - - - - - + - 99 99 
4 ฉลามลาย Chiloscyllium indicum (Gmelin, 1789) ++ - - - - - + 41 82 
5 ฉลามกบ C. griseum Muller & Henle, 1838 + + + - +++ +++ + 33 99 
6 ฉลามกบ C. punctatum Muller & Henle, 1838 +++ +++ +++ +++ +++ +++ + 13 105 
7 ฉลามข้ีเซา Nebrius ferrugineus (Lesson, 1831) - - - - ++ - - 73 237 
8 ฉลามเสือดาว Stegostoma fasciatum (Hermann, 1783) - - + - ++ + - 82 200 
9 ฉลามหางยาวหนาหนู Alopias superciliosus (Lowe, 1841) - - - - - + - 260 347 
10 ฉลามหางยาว A. pelagicus Nakamura, 1935 - - - - + - - 245 245 
11 ฉลามกบลายหินออน Atelomycterus marmoratus (Bennett, 1830) ++ - - ++ - - - 20 65 
12 ฉลามแมวจุด, ฉลามลายเมฆ Proscyllium magnificum Last & Vongpanich, 2004 - - - - - + - 51 51 
13 ฉลามหมา Mustelus mosis Hemprich & Ehrenberg, 1899 - - - - + + - 42 105 
14 ฉลามหนู Chaenogaleus macrostoma (Bleeker, 1852) - - - - +++ - - 47 119 
15 ฉลามหน ู Hemigaleus microstoma Bleeker, 1852 - - - + + - - 40 150 
16 ฉลามหนู Hemipristis elongata (Klunzinger, 1871) - - - - +++ - - 52 150 
17 ฉลามเสือ, ตะเพียนทอง Galeocerdo cuvier (Peron & LeSueur, 1822) - - - - +++ + - 79 241 
18 ฉลามครีบขาว Triaenodon obesus (Ruppell, 1837) - - - - ++ - - 67 158 
19 ฉลามครีบโคง Negaprion acutidens (Ruppell, 1837) - - - - ++ - - 55 75 
20 ฉลามหนูหัวแหลม Scoliodon laticaudus Muller & Henle, 1838 - - - - ++ - - 30 52 






No. Thai name Scientific name 
Gulf of Thailand Andaman Sea TL (cm) 
Rayong Samut Prakarn Chumphon Songkhla Ranong Phuket Satun Min. Max. 
22 ฉลามหนูหัวแหลม Rhizoprionodon acutus (Ruppell, 1837) - - - - + - - 46 46 
23 ฉลามหนูหัวแหลม R. oligolinx Springer, 1964 - - - - + - - 65 67 
24 ฉลามหนู Glyphis sp. - - - - + - - 86 86 
25 ฉลามหูขาว Carcharhinus albimarginatus (Ruppell, 1837) - - - - + - - 87 175 
26 ฉลามหน,ู ชายกรวย C. dussumieri (Muller & Henle, 1839) - - + - - - - 127 127 
27 ฉลามครีบดําใหญ, จาวมัน C. amblyrhynchos (Bleeker, 1856) - - - - ++ - - 63 176 
28 ฉลามครีบดาง C. brachyurus (Gunther, 1870) - - - - ++ + - 62 207 
29 ฉลามหูดํา C. sorrah (Muller & Henle, 1839) ++ + ++ +++ +++ +++ + 40 249 
30 ฉลามจมูกโต C. altimus (Springer, 1950) - - - - + + - 88 94 
31 ฉลามเทา C. obscurus (LeSueur, 1818) - - - - + - - 77 77 
32 ฉลามหูดํา C. melanopterus (Quoy & Gaimard, 1824) + - + - +++ - - 45 205 
33 ฉลามตาเล็ก C. amboinensis (Muller & Henle, 1839) - - + - +++ + - 58 303 
34 ฉลามหัวบาตร C. leucas (Muller & Henle, 1839) ++ - - + +++ - - 58 309 
35 ฉลามหูดํา C. brevipinna (Muller & Henle, 1839) - - - + +++ + - 49 300 
36 ฉลามหูดํา, ฉลามหนาหมู C. amblyrhynchoides (Whitley, 1934) + - - ++ + + - 56 212 
37 ฉลามหูดําเล็ก C. limbatus (Muller & Henle, 1839) - - - - +++ - - 54 293 
38 ฉลามหัวคอนใหญ Sphyrna mokarran (Ruppell, 1837) - - - - + - - 96 96 
39 ฉลามหัวคอนสีน้ําเงิน S. lewini (Griffith & Smith, 1834) - - + ++ ++ ++ + 47 131 
Remark: Status of shark from landing survey          
 +++ dominant + rare 




Table 6: Checklist of ray found in Thai waters and adjacent areas in 2012 
Family No. Thai name Common name Scientific name Status 
1) Squatinidae 1 ฉลามนางฟา Angel shark Squatina sp. - 
2) Heterodontidae 2 ฉลามหนาวัวลาย Zebra bullhead shark Heterodontus zebra (Gray, 1831) - 
3) Squalidae 3 ฉลามหนามยาว Piked dogfish Squalus acanthias Linnaeus, 1758 - 
 4 ฉลามหลังหนาม, ฉลามแมว Shortnose spurdog S. megalops (Macleay, 1881) ++ 
 5 ฉลามหลังหนาม Shortspine spurdog S. mitsukurii Jordan & Snyder, 1903 + 
 6 ฉลามทองดํา Velvet belly lantern shark Etmopterus spinax (Linnaeus, 1758) - 
4) Hexanchidae 7 ฉลามปากจ้ิงจก Sharpnose sevengill shark Heptranchias perlo (Bonnaterre, 1788) - 
5) Orectolobidae 8 ฉลามกบญี่ปุน Japanese wobbegong Orectolobuscf. japonicus Regan, 1906  - 
 9 ฉลามปากหนวด Spotted wobbegong O. leptolineatus Last, Pogonoski & White, 2010 + 
6) Hemiscylliidae 10 ฉลามลาย Slender bamboo shark Chiloscyllium indicum (Gmelin, 1789) + 
 11 ฉลามกบลายเสือน้ําตาล Whitespotted bamboo shark C. plagiosum (Bennett, 1830)   - 
 12 ฉลามกบ Grey bamboo shark C. griseum Muller & Henle, 1838 ++ 
 13 ฉลามกบ Indonesian bamboo shark C. hasselti Bleeker, 1852  - 
 14 ฉลามกบ Brownbanded bamboo shark C. punctatum Muller & Henle, 1838  +++ 
7) Ginglymostomatidae 15 ฉลามข้ีเซา Tawny nurse shark Nebrius ferrugineus (Lesson, 1831)  + 
8) Stegostomatidae 16 ฉลามเสือดาว Zebra shark Stegostoma fasciatum (Hermann, 1783)   + 
9) Rhincodontidae 17 ฉลามวาฬ Whale shark Rhincodon typus Smith, 1828   - 
10) Odontaspididae 18 ฉลามทราย Sand tiger shark Carcharias taurus Rafinesque, 1810 - 
11) Megachasmidae 19 ฉลามปากกวาง Megamouth shark Megachasma pelagios Taylor, Compagno & Struhsaker, 1983 - 
12) Alopiidae 20 ฉลามหางยาวหนาหนู Bigeye thresher  Alopias superciliosus (Lowe, 1841)  + 
 21 ฉลามหางยาว Pelagic thresher A. pelagicus Nakamura, 1935 + 
 22 ฉลามหางยาว Thresher shark A. vulpinus (Bonnaterre, 1788) - 
13) Lamnidae 23 ฉลามปากหมา Shortfin mako Isurus oxyrinchus Rafinesque, 1810   - 













Family No. Thai name Common name Scientific name Status 
14) Scyliorhinidae(ตอ) 25 ฉลามกบจุดน้ําตาล Brown spotted catshark Halaelurus buergeri (Muller & Henle, 1838)  - 
 26 ฉลามเข้ียว Bristly catshark Bythaelurus hispidus (Alcock, 1891)  - 
15) Proscylliidae 27 ฉลามแมวจุด, ฉลามลายเมฆ Finback catshark Proscyllium magnificum Last & Vongpanich, 2004 + 
16) Triakidae 28 ฉลามหมาจุดขาว White-spotted hound shark Mustelus sp.B - 
 29 ฉลามหมา Starspotted smooth-hound shark M. manazo Bleeker, 1854 - 
 30 ฉลามหมา Arabian smooth-hound shark M. mosis Hemprich & Ehrenberg, 1899 + 
 31 ฉลามหมาตาโต Bigeye hound shark Iago omanensis (Norman, 1939) - 
17) Hemigaleidae 32 ฉลามหน ู Hooktooth shark Chaenogaleus macrostoma (Bleeker, 1852) + 
 33 ฉลามหน ู Sicklefin weasel shark Hemigaleus microstoma Bleeker, 1852 + 
 34 ฉลามหน ู Snaggletooth shark Hemipristis elongata (Klunzinger, 1871) + 
 35 ฉลามหน ู Straight-tooth weasel shark Paragaleus tengi (Chen, 1963) - 
18) Carcharhinidae 36 ฉลามเสือ, ตะเพียนทอง Tiger shark Galeocerdo cuvier (Peron & LeSueur, 1822)  + 
 37 ฉลามครีบโคง Sicklefin lemon shark Negaprion acutidens (Ruppell, 1837)  + 
 38 ฉลามครีบขาว Whitetip reef shark Triaenodon obesus (Ruppell, 1837) + 
 39 ฉลามหนูหัวแหลม Spadenose shark Scoliodon laticaudus Muller & Henle, 1838 + 
 40 ฉลามหนูหัวแหลม Milk shark Rhizoprionodon acutus (Ruppell, 1837)  + 
 41 ฉลามหนูหัวแหลม Grey sharpnose shark R. oligolinx Springer, 1964 + 
 42 ฉลามตาฉีก Sliteye shark Loxodon macrorhinus Muller & Henle, 1839  + 
 43 ฉลามหน ู River shark Glyphis sp. + 
 44 ฉลามครีบยาว Oceanic whitetip shark Carcharhinus longimanus (Poey, 1861)   - 
 45 ฉลามหูขาว Silvertip shark C. albimarginatus (Ruppell, 1837) + 
 46 ฉลามหน,ู ชายกรวย Whitecheek shark C. dussumieri (Muller & Henle, 1839)  + 
 47 ฉลามหน ู Blackspot shark C. sealei (Pietschmann, 1913)  - 











Family No. Thai name Common name Scientific name Status 
18) Carcharhinidae (ตอ) 49 ฉลามครีบดาง Copper shark C. brachyurus (Gunther, 1870) + 
 50 ฉลามหูดํา Spottail shark C. sorrah (Muller & Henle, 1839)  ++ 
  51 ฉลามเทา Silky shark C. falciformis (Muller & Henle, 1839) - 
 52 ฉลามกระโดงสูง Sandbar shark C. plumbeus (Nardo, 1827) - 
 53 ฉลามจมูกโต Bignose shark C. altimus (Springer, 1950) + 
 54 ฉลามเทา Dusky shark C. obscurus (LeSueur, 1818) + 
 55 ฉลามหูดํา Blacktip reef shark C. melanopterus (Quoy & Gaimard, 1824)  + 
 56 ฉลามตาเล็ก  C. amboinensis (Muller & Henle, 1839) + 
 57 ฉลามหัวบาตร Bull shark C. leucas (Muller & Henle, 1839)  + 
 58 ฉลามหูดํา Spinner shark C. brevipinna (Muller & Henle, 1839) + 
 59 ฉลามหูดํา, ฉลามหนาหมู Graceful shark C. amblyrhynchoides (Whitley, 1934) + 
 60 ฉลามหูดําเล็ก Blacktip shark C. limbatus (Muller & Henle, 1839) + 
19) Sphyrnidae 61 ฉลามหัวคอนยาว Winghead shark Eusphyra blochii (Cuvier, 1816)  - 
 62 ฉลามหัวคอนใหญ Great hammerhead shark Sphyrna mokarran (Ruppell, 1837) + 
 63 ฉลามหัวคอนสีน้ําเงิน Scalloped hammerhead shark S. lewini (Griffith & Smith, 1834)  + 
  64 ฉลามหัวคอน Smooth hammerhead shark S. zygaena (Linnaeus, 1758)  - 
Remark: Status of shark from this survey          
 +++ dominant          
 ++ normal          
 + rare          
 - Only recored          





1) Squatina sp. 2) Heterodontus zebra 
  
3) Squalus acanthias 4) Squalus megalops 
  
5) Squalus mitsukurii  6) Etmopterus spinax 
 
 
7) Heptranchias perlo 8) Orectolobuscf. japonicus 
 
 
9) Orectolobusleptolineatus  10) Chiloscyllium indicum 




11) Chiloscyllium plagiosum 12) Chiloscyllium griseum 
  
13) Chiloscyllium hasselti 14) Chiloscyllium punctatum 
 
 
15) Nebrius ferrugineus 16) Stegostoma fasciatum 
  
17) Rhincodon typus 18) Carcharias taurus 
 
 




21)Alopias pelagicus 22) Alopias vulpinus 
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59) Carcharhinus amblyrhynchoides 60) Carcharhinus limbatus 
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Figure 12:(continuous) 
 
Source:Figures of 64 species of shark  
1) Phuket landing place and Ranong landing place in 2004 and 2010-2012 
2) www.fishbase.org 
3) www.google.com 
4) Compagno, L., M. Dando and S. Fowler. 2005. Sharks of the world. Printing Express, 




4.2 Relationship between body length and weight, and sex ratio 
The study of shark biology in Thailand has recorded total length and weight of 
25 species of sharks, and then investigated the relationship between body length and 
weight, and sex ratio (Annex Table 2). 
Twenty four out of 39 species of sharks caught was utilized before reaching 
maturity. Most of them are in family Carcharhinidae, such asCarcharhinus amblyrhynchoides, 
C. amboinensis, C. brachyurus, C. brevipinna, C. leucas, C. limbatusand C. melanopterus. 
However, there are 9 species of sharks with their body length longer than the maximum size 
reported in the website www.fishbase.org, namely Shortnose spurdog(Squalus megalops) 94 
centimeters long(fishbase 71 cm.), Grey bamboo shark (Chiloscyllium griseum)96 
centimeters long (fishbase 74 cm.), Slender bamboo shark (C. indicum)82 centimeter long 
(fishbase 65 cm.), Hooktooth shark (Chaenogaleus macrostoma) 118 centimeters 
long(fishbase 100 cm.), Sicklefin weasel shark(Hemigaleus microstoma) 150 centimeters long 
(fishbase 114 cm.), Sliteye shark(Loxodon macrorhinus)100 centimeters long (fishbase 98 
cm.), Graceful shark(Carcharhinus amblyrhynchoides)212 centimeters long (fishbase 161 
cm.), Blacktip shark (C. limbatus)293 centimeters long (fishbase 275 cm.), and Spottail shark 
(C. sorrah)249centimeters long (fishbase 160 cm.). There is no weight comparison as sharks 
are very large and their real weight is unable to be determined. The recorded weight is only 
the estimation from shark traders. 
4.3  Status of shark and ray in IUCN Red List 
When combined the species of sharks and rays found in Thai waters and 
adjacent areas as stated above together with the status classification of sharks and rays in 
IUCN Red List (Table 7), it reveals that there are 19 shark species and 29 ray species under 
critical stage and have extinction tendency, collectively called threatened species, which 
include the species in critically endangered (CR),endangered (EN) and vulnerable (VU) 
stages. While two endangered shark species are Scalloped hammerhead shark (Sphyrna 
lewini) and Great hammerhead shark (S. mokarran), six species of rays in the same status are 
Maekong freshwater stingray (Dasyatis laosensis), Maeklong whipray (Himantura kittipongi), 
Longnose marble whipray (H. oxyrhynchus), White freshwater whipray (H. signifier), Mottled 
eagle ray (Aetomylaeus maculatus), and Ornate eagle ray (A. vespertilio) (Krajangdara, 2014). 
Since 14 September 2014, the two endangered hammerhead sharks are also listed in 
Appendix II of the Convention on International Trade in Endangered Species of Wild Fauna 
and Flora(CITES). There are several species of sharks and rays having tendency to be listed 
VU and in Appendix II during the next Conference of Parties, such as Pelagic thresher shark 




















4.4 CITES listed sharks and rays 
Resulting from the 16thConference of Parties of the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES COP16) held in 
Thailand during 3-15 March 2013, five sharks found in Thai waters are listed in CITES 
Appendix II (formerly 1 species only – whale shark or Rhincodon typus), effective from 14 
September 2014 onward. The 4 additional species are Oceanic whitetip shark (Carcharhinus 
longimanus), and 3 Hammerhead sharks, namely Scallopedhammerhead shark (Sphyreana 
lewini), Great hammerhead shark (S. mokarran), and Smooth hammerhead shark (S. 
zygaena). Another species of ray has never been reported in Thai waters but now listed in 
Appendix II. Manta ray (Manta spp.) may seasonally migrate through Andaman Sea as divers 
have confirmed their sightings. However, the port survey conducted by the Department of 
Fisheries along the coastal areas of Thailand reveals that only Mobula ray (Mobula spp.) are 
sometimes caught, while Manta ray has never been caught by fishing boats. And although 
not found in Thailand already for a long time, 4 species of sawfish have been listedin 
Appendix I (Krajangdara, 2014). 
 
5. Shark utilizations 
Sharks landed at fishing ports in coastal provinces in the Gulf of Thailand are sold 
to middle men. Sharks weight more than 2 kilograms will be resold to ports in Mahachai or 
Mae Klong in Samut Sakhon. In Andaman Sea, some sharks landed in Phuket and Ranong are 
collected by middle men for reselling to processing factory in Ranong, then to Mahachai. For 
unsold fish, they are utilized in almost the same way in each coastal province. For instance, 
fresh meat is for consumption, processed to fish ball, or salted fish, dried fins, liver is raw 
material for fish oil or ingredient in beauty products, and the rest is to make animal feed. In 
addition, some are also for taxidermy. 
The most common sharks sold in the market are in the groups of Bamboo shark 
(family Hemiscyllidae) and Blacktip shark (family Carcharhinidae) with their prices at landing 
ports between 20-50 Baht and 50-80Baht/kilogram depending on their size and freshness, 
which may vary a little in different areas. The price of sharks at fresh markets (more than 
95% are in smaller size) is higher than at the landing ports around 1.5-2.0 times. For larger 
Status Shark Ray 
CR 0 4 
EN 2 6 
VU 17 19 
NT 24 9 
LC 6 7 
DD 10 16 
NE 1 7 
No data 4 3 
total 64 71 
CR - Critically endangered species  
EN - Endangered species  
VU - Vulnerable species  
NT - Near Threatened  
LC - Least Concern  
DD - Data Deficient 
NE - Not Evaluated
No data  
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sharks (total length of more than 1.5 meter), the retail price ranges from 50-90 
Baht/kilogram. Sharks that are not for fresh consumption or for restaurants, they are 
processed to dried shark fin, marinated dried meat, salted fish (Figure 13), and fish ball. 
Shark liver is for fish oil production and beauty products, as well as mixing in animal feed for 
adult shrimps. Price of sharks is very fluctuating, depending on their type, size, and 
freshness. For instance, the smallest one can be sold at around 10-30 Baht/kg, medium 30-
50 Baht/kg, large 50-80 Baht/kg, larger (60-120 kg/shark) 80-150 Baht/kg, and the largest 
(more than 150 kg/shark) which fish bidder gives lumpsum price without weighing for more 




Figure 13: Fresh shark meat for making salted fish 
 
Sharks in good condition with medium size of 1-10 kilograms are also for stuffing. 
Teeth and jaws, especially large ones, are dried and sold as souvenir (i.e. pendant, keychain, 
and house decoration) in souvenir shops around coastal areas in Phuket, Chonburi and 
Rayong. A stuffed shark prices around 150-2,000 Baht, while a tooth is 20-1,000 Baht and a 




Figure 14: Teeth and jaws sold at souvenir shops in Phuket 
 
In Thailand, sharks and rays are utilized as reported below (Anuwat and Amara, 
2002). 
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1. Meat is for direct consumption and processing, i.e. salted fish, fish ball, 
sausage, tempura, Shurimi, fish ham and fish chunk. 
2. Fin is for shark fin production using fins of sharks, wedgefishs and guitarfishs. 
3. Liver is for making fish oil and as ingredient in health and beauty products, as 
well as mixing in animal feed for adult shrimps. 
4. Bone is for making medicine or beauty lotion. 
5. Skin, both sharks and rays, is to produce quality leather products, such as 
shoes, bags, watch bands, and belts. 
6. Other parts: shark teeth and guitarfish’s nuchal and scapular thorns on the head 
are for jewelries, ray’s tail is for whip making, ray’s tail spines or stingers are used as weapon 
and medicine, and the rest is to make fish meal. 
6. Import and export of sharks 
To gather information on import and export of aquatic animalsat the 
Department of Customs, the commodity classification code of custom tariff has to be 
identified. Since 2012, Customs Department has internationalized the codes for aquatic 
animals to enable global search. The Department has issued an annex attached to the 
Customs Department Notification #12 year 2012, which is compilation of shark’s commodity 
classification codes, to facilitate interested parties regarding import and export of sharks for 
future search (Annex Table 3 and 4). 
Thailand’s export of fresh or chilled Bamboo sharks and other sharks under 
custom tariff’s code 0302650000 during 2008-2011, equals to 217,820 kilograms valuing 
11,040,000 Baht. The highest export quantity was in 2010, equaling to 118,940 kilograms 
valuing 2,910,000 Baht, where Iran as the biggest export target (50,730 kilograms). The 
highest export value was to Italy in 2009, valuing 4,200,000 Baht with quantity only 49,030 
kilograms. In 2008, Thailand imported sharks under this same code only from Argentina 
which weight just 180 kilograms. There was no import in 2009-2011. The quality of the 
products is unable to be clarified using this information, though different pricing observed 
(Annex Table 5-14). 
Data on export and import of dried or salted or smoked shark fins under the 
custom tariff’s commodity classification code 0305591000 during 2008-2011 is gathered. 
Though in 2011 the export of sharks 22,550 kilograms to 13 countries worldwide was the 
highest in quantity, the highest export value of 28,800,000 Baht to 8 counties was in 2008. 
During this 4 year period, Hong Kong was the biggest export target of 41,590 kilograms 
valuing 63,170,000 Baht, while best quality shark fins were exported to Japan 320 kilograms 
valuing as high as 4,710,000 Baht. The import of sharks under this code was from 15 
countries worldwide. During 4 years, the import was as high as 216,080 kilograms and 
increasing. The highest import of 65,540 kilograms valuing 26,360,000 Baht was in 2011, and 
most of them were from Hong Kong. The imports of shark fins were 3 times higher in 
amount than the exports, though the import value was only 2 times, meaning that Thailand 
has exported better quality of shark fins aboard. 
For the export of shark fins in air-tight package or in can under the custom tariff’s 
commodity classification code 1604201100 to 29 countries worldwide during the 4 year 
period, the trend had increased from 271,380 kilograms valuing 32,160,000 Baht in 2008 to 
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1,338,450 kilograms valuing as high as 121,550,000 Baht in 2011. The biggest export target 
was Myanmar, followed by USA and South Africa respectively.The canned shark fin export 
was at the highest amount among all shark export categories. 
The shark fin ready for immediate consumption under the custom tariff’s 
commodity classification code 1604201900 was exported to 49 countries worldwidewith 
increasing trend. In 2011, the export to 31 countries worldwide was as high as 6,361,720 
kilograms valuing 1,086 million Baht. The biggest export target was Japan accounting for 
3,797,720 kilograms valuing 622 million Baht.The shark fins under this code was imported 
from 6 countries with the highest amount of 19,810 kilograms from South Korea, followed 
by USA and Japan respectively. The total import was 24,440 kilograms valuing 4,180,000 
Baht, revealing that the export was more than the import. 
Frozen dogfish and other sharks under the custom tariff’s commodity 
classification code 0303.75.00000 in the 4 year period (2008-2011) are exported to 16 
countries with quantity as high as 3,659 metric tons valuing 188 million Baht. China was the 
biggest buyer in that 4 year period with quantity of 3,092 metric ton valuing 150 million 
Baht, followed by Italy.Frozen dogfish and other sharks were imported from 18 countries 
worldwide and increasing. In that 4 year period, the import quantity was 2,175 metric tons 
valuing 177 million Baht. Most of them were from Indonesia, China and USA. In 2011, the 
imports of frozen dogfish and other sharks from Indonesia were 347 metric tons, followed by 
Taiwan 104 metric tons. 
 
7. Shark conservation and management framework 
The above sections show that sharks have been utilized in large quantity and they 
are in high demand both for domestic and international markets. Number of shark species 
varies and differ depending on time period. Mongkolparsit (1984) reported in 1977 that 
there are 29 species of sharks in 7 families found in Thai waters, while Anuwat and Amara 
(2002) reported that there are 54 species of sharks in 13 families in 2002. In 2004, 
Tassaphon et al. (2006) conducted shark survey in Thai waters and found out that there are 
45 sharks’ species in 13 families, while this study has found 39 shark species in 12 families. It 
is very clear that the species of sharks are decreasing. Thus, many agencies both in public 
and private sectors are playing their roles on sharks, with common objective to “restore and 
conserve the sharks”. The details are as following. 
- Releasing Bamboo sharks back to natural habitat 
Marine and Coastal Resources Research and Development Institute together with 
different public and private agencies released Bamboo sharks back to their natural habitat. 
For instance, the co-project with Phuket province to release Bamboo sharks back to the sea 
was held on 2 December 2004at the pier of the Institute in Phuket (Figure 15) to celebrate 
the occasion of His Majesty King Bhumibol Adulyadej’s birthday anniversary. The 99 Bamboo 
sharks (Chiloscyllium hasselti), aged 6 month to 1 year old, 1 foot long, were obtained from 
the Institute’s breeding facility (Save Our Sea, 2547). Moreover, on 14 August 2009, the 
Bamboo sharks releasing event was held to celebrate the occasion of Her Majesty the 
Queen's Birthday Anniversary. The event was organized in cooperation with Ao Nang Scuba 
Center, Krabi Sea Lovers Club, and volunteers. Four Bamboo sharks, aged 9 month old, 1 foot 
long, were released back to the sea around pinnacles in Phuket and Ao Nang underwater at 







Figure 15: Bamboo shark releasing project held on 2 December 2004, at the pier of Marine 
and Coastal Resources Research and Development Institute 
 
- Project “Sharks return home” 
In 2005, Department of Fisheries had developed the National Plan of Action for 
the Conservation and Management of Shark (NPOA-Sharks). However, the public relation 
and awareness raising activities on the importance of shark conservation and management 
was insufficiently promoted. DOF’s Marine Fisheries Research and Development Bureau, 
Royal Thai Navy, and Burapha University had organized an event to release Bamboo sharks 
back to the sea on 24 July 2013 at Naval Special Warfare Commandin Chonburi, where 99 
sharks of species Chiloscyllium punctatum andC. hasseltii were released back to nature. The 
event aimed to educate public on shark’s value, importance, and their benefits for 
ecosystem, and to promote and campaign on public participation for sharks management 





Figure 16: Project “Sharks return home” held on 24 July 2013 at Naval Special Warfare 
Command in Chonburi 
- Information distribution on conservation of sharks and rays 
In 2004, the Department of Fisheries in cooperation with Southeast Asian 
Fisheries Development Center (SEAFDEC) had a study and research project called “Data 
Collection on Sharks in Thailand” and printed out posters and plastic slates titled “Sharks 
found in Thai waters” to distribute information and raise awareness on sharks conservation 
(Figure 17). 
 
Figure 17: Poster and slate of sharks found in Thai waters 
 
In 2013, the Department of Fisheries and Bay of Bengal Large Marine Ecosystem 
Project (BOBLME) studied and researched on rays under a co-project called “Data Collection 
on Rays in the Andaman Sea” and printed out the chart “Rays found in Thai waters and 





Figure 18: Charts on rays found in Thai waters and adjacent areas 
 
- Scientific knowledge enhancement activities 
  In 2011, DOF’s Marine Fisheries Research and Development Bureau organized a 
workshop for 35 fishery scientists and officers on “Shark identification for shark 
management under CITES” on 10-11 March 2011 at Ranong Fishery Station, in order to 
prepare them for data collection on shark biology and fishery in Thai waters (Figure 19). 
 In 2013, DOF’s Marine Fisheries Research and Development Bureau under a 
cooperation between Department of Fisheries and BOBLME organized a workshop for 30 
fishery scientists and officers on “Identification of Rays in Thai waters” on 18-22 March 2013 
at Andaman Sea Fisheries Research and Development Center in Phuket in order to prepare 




Figure 19: Workshop on “Shark identification for shark management under CITES” 
 
- Cooperation with international organizations 
The Southeast Asia Fisheries Development Center (SEAFDEC) 
Funding support for the Department of Fisheries on the project “Data Collection 
on Sharks in Thailand” in 2004 
The 2nd ASEAN-SEAFDEC Regional Technical Consultation on Shark Fisheries at 
Patong Resort in Phuket, on 13-15 July 2004 
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The Special Meeting on Sharks Information Collection in Southeast Asia in 
September 2011 
Regional Workshop on Taxonomy and Identification of Sharks and Rays in 
Southeast Asia at SEAFDEC/MFRDMD, Terengganu in Malaysia on 22-26 April 2012       
(Figure 20). 
 
Figure 20: Participants of the Regional Workshop on Taxonomy and Identification of Sharks 
and Rays in Southeast Asia 
 
SEAFDEC Regional Expert Meeting on Commercially Exploited Aquatic Species: 
Sharks at Jasmine Exclusive Suites Hotel in Bangkok on 29-30 October 2012. 
ASEAN-SEAFDEC Regional Technical Consultation on International Fisheries 
Related Issues at Jasmine Exclusive Suites Hotel in Bangkok on 31 October – 2 November 
2012. 
The Bay of Bengal Large Marine Ecosystem (BOBLME) Project 
The BOBLME Sharks Working Group Meeting on 5-7 July 2011 at Marine Research 
Center in Male, Maldives (Figure 21) hosted participants from 8 countries to develop the 
Regional Plan of Action for Conservation and Management of Sharks (RPOA-Sharks). 
 
 




Indian Ocean Tuna Commission (IOTC) 
The 9th Working Party on Ecosystem and Bycatch was held on 12-16 September 
2013. Participants were interested in shark issues and called member countries fished for 
sharks to prepare the Shark Assessment Report (SAR) to report the status of shark 
population. For transboundary and highly migrate sharks, international collaboration and 
information exchange were encouraged. Moreover, the Commission suggested that 
countries without NPOA-Sharks to develop one and report their progress in the meeting of 
IOTC’s Working Group on Ecosystem and Bycatch. 
 
8. Legislation related to shark management  
Thailand has several laws and regulations affecting the management of sharks, 
such as: 
8.1 Fisheries Act B.E. 2490 and B.E. 2015arethe major legislation exercised by the 
Department of Fisheries stipulating conservation areas of flora and fauna. No one is allowed 
to conduct any fishing activities or aquatic farming in the conservation areas, such as in front 
of temples or sacred places or connecting areas, water gates, floodgates, dike, embankment, 
or areas suitable for conservation, unless permitted by the Director General. The permit 
holder must comply with conditions set out by the Director General of DOF. This Act is also a 
major legislation to issue other laws that directly and indirectly protect sharks. 
8.1.1 Agriculture and Cooperatives Ministerial Notification on whale shark 
fishing ban, dated 28 March B.E. 2540, is the only legislation aiming directly to protect whale 
sharks (Annex A). 
8.1.2 Samut Songkram Provincial Notification on Giant freshwater stingray or 
Manta ray fishing ban in Samut Songkram province, dated 23 August B.E. 2553, aims directly 
to protect Giant freshwater stingrays in Samut Songkram province (Annex B). 
8.1.3 Agriculture and Cooperatives Ministerial Notification on areas 
prohibiting fishing activities by trawl nets and push nets with motored boats, which is 
operated within 3,000 meters from shoreline,enables coastal marine species getting away 
from those gears. 
8.1.4 Agriculture and Cooperatives Ministerial Notification on designated 
areas prohibiting fishing activities by trawl nets and push nets with motored boats in 10 
provinces, namely Krabi, Prachuab Khirikhan, Trang, Rayong, Narathiwas, Pattani, Satun, 
Nakhon Si Thammarat, Chantaburi, and Chumphon,which is operated within 5,400 meters 
from shore, enables coastal marine species getting away from those gears. 
8.1.5 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears during spawner, reproductive season in Prachuab Khirikhan, 
Chumphon, and Surat Thani for a specific period of time, between 15 February to 15 May 
each year. 
8.1.6 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears duringspawner, reproductive season in some areas of Phuket, Phang 
Nga, Krabi, and Trang for a specific period of time, between 1 April to 30 June each year.  
8.1.7 Agriculture and Cooperatives Ministerial Notification on prohibition of 
specific fishing gears during spawer, reproductive season in some areas of Prachuab 
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Khirikhan, Petchaburi, Samut Songkram, Samut Sakhon, Bangkok, Samut Prakran, 
Chachengsao, and Chonburi for a specific period of time, 1 June to 31 July each year.  
8.2 Wildlife Preservation and Protection Act B.E. 2535 is the major legislation 
exercised by the Department of National Parks, Wildlife and Plant Conservation (DNP), and 
the Department of Fisheries (DOF) which aims to protect preserved and protected wildlife 
species, including species listed in the Appendix of Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES). There is only one shark species (whale 
shark) protected by this Act and it is also listed in CITES Appendix. Resulting from the 
Conference of Parties in Thailand in 2013, four more shark species, namely Oceanic whitetip 
shark (Carcharhinus longimanus),  Hammerhead shark (Sphyreana lewini, S. mokarran, S. 
zygaena), and Manta ray (Manta spp.) are listed in the CITES Appendix, effective on 14 
September 2014. 
8.2.1 Ministerial Order on determining protected wildlife species, dated 10 
July B.E. 2546, defines whale shark as protected marine animal. 
8.2.2 Natural Resources and Environment Ministerial Notification on 
determining wild animals and wild animal remains prohibited for import or export, dated 25 
February B.E. 2554, and listing of wild animals as Appendix, dated 18 November B.E. 2553, is 
to implement Thai law to protect whale sharks under CITES. 
8.2.3 Fisheries Department Rule on application and certification of species 
not listed in CITES Appendix 2547, dated 29 September B.E. 2547, was issued in relevance 
with Wildlife Preservation and Protection Act B.E. 2535 and CITES in order to control trades 
of aquatic animals listed in CITES Appendix, which include whale sharks in the present. 
8.3 National Park Act B.E. 2504 indirectly protects shark habitats in the national 
parks and areas connected to the coastal lines by prohibiting any fishing activities. Currently, 
there are 22 marine national parks in the Gulf of Thailand and Andaman Seacovering the 
areas of 6,166.93 km3, such as Khao Laem Ya – Mu Ko Samed National Park, Mu Ko 
Chumphon National Park, Mu Ko Ang Thong National Park, Tarutao National Park, Mu Ko 
Lanta National Park, Had Nopparat Tara – Mu Ko Phi Phi National Park, Had Chao Mai 
National Park, Ao Phang Nga National Park, Mu Ko Similans National Park, and Mu Koh 
Ranong National Park. 
8.4 Wildlife Preservation and Protection Act B.E. 2503 is a major legislation used 
to issue the Agriculture and Cooperatives Ministerial Notification on determining wild animal 
no hunting areas in accordance with Wildlife Preservation and Protection Act B.E. 2503 
which was announced before B.E. 2535, such as Thale Luang No Hunting Area, Songkhla Lake 
No Hunting Area, and Thale Noi No Hunting Area. Though sharks and rays are not listed as 
no hunting species in its Appendix, the restriction on activities in those areas maybe 
affecting sharks and rays there. 
8.5 Enhancement and Conservation of National Environmental Quality Act B.E. 
2535 indirectly protects shark habitats in specified environmental protection area for 
acertain period of time. There are Natural Resources and Environment Ministerial 
Notifications and Orders to protect 6 areas covering 12,190.21 km3 in total. 
8.6 Ancient Monuments, Antiques and National Museums Act B.E. 2504 relating 
to marine archaeology protected areas (Anuwat, 2008) indirectly protects shark habitats in 
those areas. 
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8.7 Ramsar Convention, initiated in Ramsar city in Iran on 2 February 1971, is an 
intergovernmental agreement, which determines international framework on wetland 
habitats conservation. Thailand has announced 9 marine and coastal Ramsar sites, covering 
3,768.52 km2 (ONEP, 2014). 
8.8 Man and Biosphere Programme of UNESCO has certified Ranong Biosphere 
Reserve which covers the area of 303 km2 (Ranong Mangrove Forest Research Center, 2013). 
8.9 ASEAN Declaration on Heritage Parks has announced Tarutao National Park, 
Mu Ko Surin – Mu Ko Similans and Ao Phang Nga National Parks the ASEAN heritage sites 
covering 1,361.80 km2 (National Park and Protected Areas Innovation Institute, National Park 
Office, Department of National Parks, 2014). 
 
9. Shark management plan 
Although Thailand’s NPOA-Sharks is not yet concretelyimplemented, the 
Department of Fisheries has already conducted many activities to support the management 
and conservation of sharks in Thailand as summed below. 
1. Data collection program for sharks and rays in 2004-2014. 
2. Annual monitoring of fishery resources using research survey vessel conducted 
by the Department of Fisheries, 4 trips/year. 
3. Conducting workshops on sharks and rays identification for field data 
collectors/officers under the Marine Fisheries Research and Development Bureau, 
Department of Fisheries in 2011 and 2013. 
4. Publications and materials on shark and ray conservation, such as posters, 
plastic slates of sharks found in Thai waters in 2004, and plastic slates of rays found in Thai 
waters and adjacent areas in 2013. 
5. Shark conservation activities, including Bamboo sharks and Blacktip sharks 
releasing events by the Department of Fisheries in collaboration with other public and 
private agencies. 
6. Cooperating with international organizations, i.e. FAO, CITES, BOBLME, IOTC, 
and SEAFDEC by regularly participating in meetings to discuss and develop regional 
conservation guidelines for sharks and rays. 
7. Updating the NPOA-Sharks to current version, and it will be used during 
stakeholder’s consultation meeting to seek collaboration from all parties before 
implementing the plan. 
Furthermore, shark data collection program run by DOF’s Aquatic Animals Data 
Collection Working Group under CITES has found that Thailand is still lacking readiness to 
implement the conservation of sharks and rays, which is necessary for the status of the 
resources and maybe affecting trades in the future. Recommendations from the Working 
Group on the management of sharks and rays, and other activities are as following. 
1. The Department of Fisheries is responsible for issuing export certification for 
aquatic animals. However, the export of sharks is usually in form of meat, fin, skin, or 
processed products, and it is difficult to identify their species. The solution measures are 
suggested, such as identifying shark species using DNA fingerprint and setting up DNA bank 
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for sharks and rays, aiming to be used as database to verify and compare DNA code so they 
are correctly identified. 
2. Public relation activities on shark and ray conservation, as well as production 
of publication and materials, such as brochure, poster, video, etc. 
3. Sharks and rays being monitored continuously and systematically, which can 
be conducted annually by research survey vesselsrun by 5 Marine Fisheries Research and 
Development Centers, together with data collection at fishing ports every 5 years. 
4. Study on life history, breeding and cultivation of sharks and rays for 
conservation. 
5. Intensive research on medical properties and nutrition values of sharks and 
rays for suitable utilization. 
6. Review status of sharks and rays every 3-5 years. 
7. Raise awareness on shark and ray conservation, such as passing through the 
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Agriculture and Cooperatives Ministerial Notification 
Re: Ban on Whale Shark Fishery 
------------------------ 
 The Ministry of Agriculture and Cooperatives has determined that currently 
there are people taking fishing equipment to catch and harm whale shark (Rhinocodon 
typus), whichis important to the tourism economy, attracting tourists to shark diving in areas 
where this species exists. Moreover, the whale sharks found in Thai waters are in small 
number. In order to prevent harming the said aquatic species, 
 By virtue of Section 32(7) of the Fisheries Act B.E. 2490, the Minister of 
Agriculture and Cooperatives hereby announces the following. 
 Section 1: It is strictly prohibited for anyone to catch, trap, tempt, harm, or kill 
whale shark in the sea connected to all coastal provinces. 
 Section 2: This notification shall not apply to the fishery for academic purposes 
and fishery with permission in writing from the Director General of the Fisheries 
Department. 
 Section 3: This notification shall be in effective 30 days after it has been 
announced under Section 60 of the Fisheries Act B.E. 2490. 
 
 
 Dated: 28 March B.E. 2543 
 (signature) 
 Mr. Pongpol Adireksarn 
















Samut Songkram Provincial Notification  
Re: Fishing ban of Giant freshwater stingray or Manta ray in Samut Songkram Province 
------------------------ 
 Samut Songkram Province has determined that in Mae Klong river in Samut 
Songkram, there are Giant freshwater stingrays or Manta rays, Thailand’s largest freshwater 
fish, being captured that the species has possibility to be extinct. Thus, to protect the Giant 
freshwater stingray or Manta ray which is a rare species, it should therefore adopt measures 
to protect and prevent the extinction of the fish in the aforesaid river. 
 By virtue of Section 32(7) of the Fisheries Act B.E. 2490, with certain provisions to 
limit the rights and freedoms, where Section 29 and Section 43 of the Constitution of the 
Kingdom of Thailand prescribes the authority, the governor of Samut Songkram Province, 
with approval of the Minister of Agriculture and Cooperatives, by the approval letter Kor Sor 
0510.2/5596, dated 10 August 2010, hereby announces the following. 
1. It is strictly prohibited for anyone to fish the Giant freshwater stingray or Manta 
ray (Himantura chaophraya) in any fishing areas in Samut Songkram. 
2. This notification shall not apply to the fishery for academic purposes and fishery 
with permission in writing from the Director General of the Fisheries Department. 
3. This notification shall be in effective 30 days after it has been announced under 
Section 60 of the Fisheries Act B.E. 2490. 
 
 Dated: 28 August B.E. 2553 
 (signature) 
 Mr. Prapas Boonyindee 







Appendix Table1Sharkwas collected from thereserch survey vesselin the Gulf ofThailandand Andaman Sea. 
Item St gender No. 
Total length Weight Total catch of 
shark (kg) 





average(centimeter) range (kg) average(kg) total 
(kg) 
Chiloscyllium punctatum 7 F 5 37.50-57.00 48.30 0.18-0.76 0.50 2.48 
3.07 57.67 5.33   M 3 15.50-44.50 28.67 0.03-0.50 0.20 0.60 
 11 F 10 24.50-62.00 47.80 0.14-1.20 0.68 6.80 
10.43 136.23 7.65   M 8 20.50-59.00 41.38 0.04-1.00 0.45 3.63 
 14 F 1 20.50 20.50 0.04 0.04 0.04 
0.15 14.17 1.09   M 1 30.00 30.00 0.11 0.11 0.11 
 16 F 3 63.50-80.00 69.17 1.30-2.50 1.77 5.30 
7.95 221.42 3.59   M 3 34.00-65.00 50.50 0.50-1.60 0.88 2.65 
 18 F 1 38.50 38.50 0.52 0.52 0.52 0.52 23.76 2.19 
 20 M 1 49.00 49.00 0.50 0.50 0.50 0.50 17.13 2.92 
 21 M 2 13.00-15.00 14.00 0.01-0.02 0.01 0.03 0.03 11.12 0.22 
 24 M 1 12.50 12.50 0.21 0.21 0.21 0.21 2.52 8.13 
 26 F 1 63.00 63.00 1.30 1.30 1.30 1.30 22.61 5.75 
 27 M 1 62.00 62.00 1.00 1.00 1.00 1.00 18.83 5.31 
 34 F 1 67.50 67.50 1.30 1.30 1.30 1.30 19.54 6.65 
 36 F 4 48.50-77.00 63.38 0.43-2.00 1.11 4.43 
8.88 100.55 8.83   M 4 52.00-68.00 62.38 0.90-1.40 1.11 4.45 





Appendix Table1 (con’t)  
Item St gender No. 
Total length Weight Total catch of 
shark (kg) 







range (kg) average(kg) total (kg) 
Chiloscyllium punctatum 44 M 1 59.00 59.00 0.82 0.82 0.82    
 49 F 1 60.00 60.00 0.83 0.83 0.83 0.83 38.72 2.14 
 62 M 2 53.50-75.50 64.50 0.75-1.70 1.23 2.45 2.45 25.55 9.59 
 75 F 2 54.50-58.00 56.25 0.55-0.57 0.56 1.12 
5.57 138.4 4.02   M 3 56.00-84.00 72.50 0.95-1.85 1.48 4.45 
 89 F 3 68.00-73.00 70.67 1.20-1.75 1.52 4.55 
6.35 211.32 3.00   M 1 79.00 79.00 1.80 1.80 1.80 
 179 F 1 65.00 65.00 1.05 1.05 1.05 1.05 22.68 4.63 
 201 F 1 67.50 67.50 1.04 1.04 1.04 1.04 5.96 17.45 
 395 M 1 23.00 23.00 0.06 0.06 0.06 0.06 11.62 0.48 
 420 F 3 51.00-72.00 60.83 0.64-1.74 1.19 3.58 
3.60 57.89 6.22   M 1 18.00 18.00 0.02 0.02 0.02 
 422 F 2 27.50-64.00 45.75 0.08-1.28 0.68 1.36 1.36 51.39 2.65 
 424 M 2 72.00-77.00 74.50 2.88-3.00 2.94 5.88 5.88 38.95 15.10 
 445 F 1 55.00 55.00 0.70 0.70 0.70 
2.42 14.43 16.77   M 1 74.00 74.00 1.72 1.72 1.72 
 447 M 1 43.00 43.00 0.36 0.36 0.36 0.36 16.76 2.15 




Appendix Table 2The relationship between total length (cm) and weight (kg) and sex ratio of 25 shark species. 
Item No. 
Relationship 




TL  Weight Size at first 
mature* 
Maximun 
size* min max average  min max average 
Squalus megalops 52 W = 0.0020 L3.1477 1: 12.00 47.10 93.90 64.62  0.20 2.90 1.11 ?(49 - 57) 71 
Chiloscyllium griseum 6 W = 0.0034 L3.0475 1: 1.11 33.00 96.00 60.73  0.13 3.50 1.02 ND 74 
Chiloscyllium indicum 416 W = 0.0035 L3.0609 1: 0.50 41.00 82.00 61.50  0.25 2.40 1.21 ? (43-?) 65 
Chiloscyllium punctatum 3,294 W = 0.0030 L3.0772 1: 1.11 21.20 102.00 64.34  0.03 4.30 1.24 ND 121 
Nebrius ferrugineus 8 W = 0.0028 L3.1073 1: 3.00 73.00 237.00 161.50  1.70 65.00 28.59 ?(230 - ?) 320 
Stegostoma fasciatum 22 W = 0.0004 L3.4445 1: 1.75 61.00 200.00 142.49  0.72 45.00 12.92 ?(170 - ?) 354 
Atelomycterus marmoratus 117 W = 0.0170 L2.5863 1: 0.74 29.50 65.00 43.50  0.10 0.80 0.32 ?(49-?) 70 
Mustelus mosis 7 W = 0.0345 L2.4239 1: 0.40 42.00 68.00 52.33  0.30 1.00 0.53 ?(63 - 67) 150 
Chaenogaleus macrostoma 23 W = 0.0024 L3.0791 1: 0.21 47.00 118.00 74.39  0.30 6.50 1.70 ?(68-97) 100 
Hemigaleus microstoma 36 W = 0.0006 L3.4233 1: 1.57 52.00 150.00 72.09  0.40 15.50 1.98 ?(78-?) 114 
Hemipristis elongatus 37 W = 0.0009 L3.3225 1: 0.42 40.00 175.00 80.11  0.20 22.00 3.06 ?(120 - ?) 240 
Galeocerdo cuvieri 54 W = 0.0004 L3.4564 1: 1.16 79.00 241.00 121.13  1.20 50.00 9.25 ?(250-350) 750 
Triaenodon obesus 40 W = 0.0024 L3.1253 1: 0.56 67.00 158.00 94.10  1.00 18.00 4.46 ?(105 - 109) 213 
Scoliodon laticaudus 27 W = 0.0038 L





 Appendix Table2 (con’t) 
Item No. 
Relationship 




TL  Weight Size at first 
mature* 
Maximun 
size* min max average  min max average 
Loxodon macrorhinus 64 W = 0.0007 L3.3642 1: 0.94 40.00 100.00 65.28  0.09 2.50 0.99 ?(79 - 90) 98 
Carcharhinus altimus 2 - - 88.00 94.00 91.00  3.90 5.00 4.45 226(205-282) 300 
C.  albimarginatus 2 - - 95.00 175.00 135.00  5.00 36.40 20.70 200(160-200) 300 
C.  amblyrhynchoides 31 W =0.0008 L3.4737 1: 1.21 56.00 212.00 107.74  0.80 110.00 12.96 115 161 
C.  amblyrhynchos 8 W = 0.0011 L3.3810 1: 1.67 63.00 176.00 99.88  1.50 50.00 10.69 132 (122-137) 255 
C.amboinensis 107 W =0.0024 L3.2191 1: 1.68 57.00 280.00 131.36  0.90 237.00 38.67 213 (198-223) 280 
C.brachyurus 44 W = 0.0037 L3.0467 1: 1.59 52.00 207.00 71.83  0.70 60.00 2.67 230 (145-240) 325 
C.brevipinna 169 W = 0.0018 L3.2112 1: 1.28 49.00 278.00 93.56  0.80 135.00 12.31 210 (170-266) 300 
C.  leucas 147 W = 0.0037 L3.1361 1: 1.21 68.00 319.00 121.05  1.80 245.00 31.97 193 (180-230) 400 
C.  limbatus 35 W = 0.0046 L3.0284 1: 1.19 54.00 293.00 107.03  0.80 120.00 14.96 ?(120-194) 275 
C.  melanopterus 201 W = 0.0022 L3.2072 1: 0.83 50.00 155.00 86.29  0.50 27.00 5.59 ?(91-120) 200 
C.  sorrah 1,085 W = 0.0036 L3.0726 1: 1.20 40.00 249.00 97.13  0.30 128.00 6.47 ND 160 
Sphyrna lewini 265 W = 0.0057 L2.9445 1: 0.87 41.00 127.00 67.08  0.07 10.00 1.80 210(200 - 230) 430 
* source: www.fishbase.org      





Appendix Table3 Synchronize code of shark 
Item Code in 2007 Code in 2012 
Dogfish and other shark, fresh or chilled 0302.65.00 0302.59.00 
shark fin, dried salted or in brine, smoked fish 0305.59.10 0305.71.00 
Shark's fin ready for immediate consumption,in airtight 
containers 
1604.20.11 1604.20.11 
Shark's fin ready for immediate consumption ,in other 1604.20.19 1604.20.19 
Dogfish and other sharks frozen 0303.75.00 0303.81.00 
 
Source: Department of Customs (www.customs.go.th) 
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Source: www.customs.go.th 
Synchonize code/weight Main Fisheries Products Thai Name Common Name Genius Species 
0302.81.00-000/KGM-กิโลกรัม ปลาฉลามหัวฆอน (Sphyrna lewini)  ท้ังตัว แชเย็น ปลาฉลามหัวฆอน Shark Sphyrn lewini 
0302.81.00-000/KGM-กิโลกรัม ปลาฉลาม (Carcharhinus) ท้ังตัว แชเย็น ปลาฉลาม Shark Carcharhinus spp. 
0302.81.00-000/KGM-กิโลกรัม ปลาฉลามบาสกิง (Basking)  ท้ังตัว แชเย็น ปลาฉลามบาสกิง (Basking) Shark basking Cetorhinus maximus 
0302.81.00-000/KGM-กิโลกรัม ปลาฉลามปากหมา (Isurus oxyrinchus) 
ท้ังตัวแชเย็น 
ปลาฉลามปากหมา Shortfin mako Isurus oxyrinchus 
0302.81.00-000/KGM-กิโลกรัม ปลาฉลามหนู  ท้ังตัวแชเย็น ปลาฉลามหนู Dog fish Scoliodon walbeehmi 
0303.81.00-000/KGM-กิโลกรัม ปลาฉลาม (Carcharhinus)  ท้ังตัว แชเย็น ปลาฉลาม Shark Carcharhinus spp. 
0303.81.00-000/KGM-กิโลกรัม ปลาฉลามหัวฆอน (Sphyrna lewini)  ท้ังตัว แชเย็น ปลาฉลามหัวฆอน Shark Sphyrna lewini 
0303.81.00-000/KGM-กิโลกรัม ปลาฉลามบาสกิง (Basking)  ท้ังตัว แชเย็น ปลาฉลามบาสกิง (Basking) Shark basking Cetorhinus maximus 
0303.81.00-000/KGM-กิโลกรัม ปลาฉลามปากหมา (Isurus oxyrinchus) 
ท้ังตัว แชเย็น 
ปลาฉลามปากหมา Shortfin mako Isurus oxyrinchus 
0303.81.00-000/KGM-กิโลกรัม ปลาฉลามหนู  ท้ังตัวแชเย็น ปลาฉลามหนู Dog fish Scoliodon walbeehmi 





Appendix Table5Export of Dogfish and other shark,fresh or chilled 




2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Australia - - - - - - 200 - 200 - 
2 Iran - - - - 50,730 300,000 - - 50,730 300,000 
3 Greece - - - - 42,210 1,370,000 - - 42,210 1,370,000 
4 Algeria - - - - 26,000 1,240,000 - - 26,000 1,240,000 
5 Italy - - 49,030 4,200,000 - - - - 49,030 4,200,000 
6 Portugal - - 16,820 1,900,000 - - - - 16,820 1,900,000 
7 Spain - - 15,330 1,290,000 - - - - 15,330 1,290,000 
8 Singapore 10,540 530,000 - - - - - - 10,540 530,000 
9 Malaysia 6,960 210,000 - - - - - - 6,960 210,000 







Appendix Table6 Import of Dogfish and other shark, fresh or chilled 
        Quantity: kilogramVaule: million baht 
  Country 2008 2009 2010 2011 Total 
  
 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Argentina 180  - -     180 - 









Appendix Table7Export of shark fin, dried salted or in brine, smoked fish 
 Quantity: kilogramVaule: million baht 
 Destination Country 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Hongkong 6,560 10,360,000 9,730 19,520,000 8,190 17,040,000 17,110 16,250,000 41,590 63,170,000 
2 Singapore 10,350 15,230,000 8,030 5,260,000 6,400 3,800,000 3,780 2,350,000 28,560 26,640,000 
3 Taiwan 1,440 310,000 890 730,000 5,520 540,000 1,540 220,000 9,390 1,800,000 
4 Switzerland - - - - - - 90 280,000 90 280,000 
5 Italy - - - - - - 30 10,000 30 100,000 
6 China - - - - - - - - - - 
7 USA - - - - 190 70,000 - - 190 700,000 
8 Japan 260 1,610,000 - - 60 310,000 - - 320 4,710,000 
9 Indonesia - - 100 350,000 - - - - 100 350,000 
10 United ArabEmirates 10 50,000 10 30,000 - - - - 20 80,000 
11 Cambodia 700 1,160,000 - - - - - - 700 1,160,000 
12 Australia 280 80,000 - - - - - - 280 0 
13 South Korea 10 - - - - - - - 10 - 










Appendix Table8 Import of shark fin, dried salted or in brine, smoked fish 
 





2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Hongkong 40,780 16,990,000 7,530 2,870,000 40,560 14,360,000 52,060 17,670,000 140,930 51,890,000 
2 Indonesia 5,830 3,290,000 4,810 1,540,000 990 810,000 10,380 5,390,000 22,010 11,030,000 
3 Canada - - 2,020 6,310,000 800 2,430,000 1,820 950,000 4,640 9,690,000 
4 China 3,230 1,060,000 4,320 1,890,000 - - 880 2,260,000 8,430 5,210,000 
5 Guinea - - - - - - 400 90,000 400 90,000 
6 Argentina - - 2,010 970,000 4,630 2,140,000 - - 6,640 3,110,000 
7 Senegal - - - - 3,090 1,290,000 - - 3,090 1,290,000 
8 Malaysia - - 240 100,000 1,210 230,000 - - 1,450 330,000 
9 Myanmar - - 490 240,000 130 60,000 - - 620 300,000 
10 Singapore - - 1,080 330,000 - - - - 1,080 330,000 
11 Philippine 6,520 2,590,000 9,630 4,010,000 - - - - 16,150 6,600,000 
12 India 440 500,000 500 330,000 - - - - 940 830,000 
13 Turkey - - 280 110,000 - - - - 280 110,000 
14 Pakistan 320 60,000 150 30,000 - - - - 470 90,000 
15 USA 8,950 380,000 - - - - - - 8,950 380,000 









Appendix Table9 Export of Shark's fin ready for immediate consumption, in airtight containers 
 Quantity: kilogramVaule: million baht 
 
Country 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Myanmar -  115,050 10,050,000 812,130 62,100,000 596,340 43,240,000 1,523,520 115,390,000 
2 USA 100,110 9,630,000 202,860 19,410,000 189,240 21,840,000 426,690 50,080,000 918,900 100,960,000 
3 South Africa 390 20,000     158,020 10,110,000 158,410 10,130,000 
4 Cambodia 45,210 4,400,000 50,830 4,810,000  58,070 6,780,000 72,630 5,740,000 226,740 21,730,000 
5 France - - - - - - 16,760 2,550,000 16,760 2,550,000 
6 Switzerland 8,500 1,490,000 14,240 2,860,000 10,980 2,130,000 14,290 2,890,000 48,010 9,370,000 
7 Singapore 34,280 2,420,000 42,940 3,650,000 28,160 2,970,000 14,140 1,820,000 119,520 10,860,000 
8 Australia 7,000 1,020,000 14,970 2,160,000 11,560 1,920,000 9,610 1,150,000 43,140 6,250,000 
9 Hongkong 13,870 1,590,000 15,560 2,370,000 10,880 1,620,000 9,460 1,440,000 49,770 7,020,000 
10 Taiwan 12,370 400,000 8,190 230,000 3,360 110,000 6,300 230,000 30,220 970,000 
11 Japan 33,660 8,620,000 27,310 6,840,000 6,120 1,540,000 4,180 720,000 71,270 17,720,000 
12 Malaysia - - 370 210,000 1,670 140,000 3,890 410,000 5,930 760,000 
13 New Zealand 5,340 1,150,000 2,860 520,000 3,140 590,000 3,230 640,000 14,570 2,900,000 
14 Denmark 2,150 310,000 2,050 350,000 500 140,000 1,500 270,000 6,200 1,070,000 
15 Canada 3,120 420,000 1,030 140,000 3,930 660,000 1,240 230,000 9,320 1,450,000 
16 Loas - - - - - - 170 30,000 170 30,000 
17 Russia - - - - 28,520 1,790,000 - - 28,520 1,790,000 
18 Israel 550 50,000 250 60,000 250 60,000 - - 1,050 110,000 
19 Lebanon - - 11,000 1,230,000 - - - - 11,000 1,230,000 











2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
21 Netherlands 720 120,000 400 70,000 - - - - 1,120 190,000 
22 Norway - - 40 10,000 - - - - 40 10,000 
23 Other country 30 - 30 - - - - - 60 - 
24 United Arab 
Emirates 
220 20,000 30 20,000 - - - - 250 40,000 
25 Switzerland 1,160 130,000 - - - - - - 1,160 130,000 
26 Guam 260 60,000 - - - - - - 260 60,000 
27 South Korea 240 50,000 - - - - - - 240 50,000 
28 Bahrain 10 - - - - - - - 10 - 
29 Iceland 10 10,000 - - - -  - 10 10,000 






















Appendix Table10Import of Shark's finready for immediate consumption,in airtight containers 
 Quantity: kilogramVaule: million baht 
Country 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 Thailand 11,180 1,140,000 - - 2,720 230,000 3,000 250,000 16,900 1,620,000 
2 China - - 1,680 210,000 2,060 230,000 2,620 300,000 6,360 740,000 
3 Canada - - - - - - 260 60,000 260 60,000 
4 Japan 1,200 190,000 900 680,000 - - - - 2,100 870,000 





























Appendix Table11Export of Shark's fin ready for immediateconsumption,in previous sychonize code. 
 Quantity: kilogramVaule: million baht 
Country 2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 




0 3,225,150 54,530,000 3,797,720 
622,230,00
0 11,853,110 1,917,870,000 




0 2,407,240 369,280,000 
3 Australia 234,840 51,990,000 265,760 73,970,000 254,480 62,230,000 274,020 72,740,000 1,029,100 260,930,000 
4 Singapore 210,520 37,500,000 186,090 40,350,000 199,600 39,030,000 254,640 52,920,000 850,850 169,800,000 
5 South Korea 37,280 6,370,000 108,620 14,780,000 243,910 35,250,000 179,100 31,070,000 568,910 87,470,000 
6 Taiwan 333,460 60,970,000 320,660 64,130,000 181,580 29,940,000 110,320 22,110,000 946,020 177,150,000 
7 China 137,950 22,440,000 122,520 18,070,000 142,540 18,830,000 105,150 15,640,000 508,160 74,980,000 
8 USA 68,690 14,950,000 262,780 69,340,000 104,500 19,650,000 95,440 13,710,000 531,410 117,650,000 
9 Hongkong 177,560 24,100,000 210,090 33,920,000 88,840 16,750,000 88,690 18,600,000 565,180 93,370,000 
10 Malaysia 5,920 1,460,000 2,880 800,000 59,550 5,860,000 84,120 8,050,000 152,470 16,170,000 
11 Ukraine 15,500 2,510,000 - - - - 41,640 6,000,000 57,140 8,510,000 
12 Estonia 27,800 4,700,000 25,110 4,980,000 187,740 28,710,000 26,570 4,190,000 267,220 42,580,000 
13 Srilanka - - - - 22,050 660,000 22,050 670,000 44,100 1,330,000 
14 Phillippine 13,590 1,950,000 24,210 2,940,000 37,210 3,960,000 15,070 1,980,000 90,080 10,830,000 
15 Switzerland 18,130 3,860,000 10,080 1,820,000 14,160 2,660,000 14,350 2,670,000 56,720 11,010,000 
16 German 63,260 15,630,000 43,620 17,060,000 35,610 10,510,000 12,060 3,660,000 154,550 46,860,000 
17 Cyprus 11,260 1,750,000 13,090 2,160,000 13,710 2,260,000 6,640 1,210,000 44,700 7,380,000 
18 Netherlands 6,680 1,460,000 21,160 4,960,000 9,200 3,590,000 5,440 1,610,000 42,480 11,620,000 
19 New Zealand 520 90,000 5,760 1,060,000 20,850 2,970,000 4,250 760,000 31,380 4,880,000 
20 Denmark 2,000 360,000 5,600 2,180,000 - - 3,990 810,000 11,590 3,350,000 
21 Canada 50,190 7,110,000 20,310 2,300,000 1,320 220,000 3,820 820,000 75,640 10,450,000 
22 Myanmar 2,200 1,180,000 3,700 1,230,000 1,150 570,000 2,140 1,160,000 9,190 4,140,000 
23 New Caledonia 2,000 330,000 - - - - 1,320 280,000 3,320 610,000 
24 Norway 20 - 4,900 2,170,000 1,900 710,000 990 380,000 7,810 3,260,000 






 Appendix Table11 (continuous) 
 Quantity: kilogramVaule: million baht 
Country 
 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
26 Other country 4,710 690,000 1,770 280,000 780 130,000 720 120,000 7,980 1,220,000 
27 Nepal - - 1,600 30,000 - - 600 30,000 2,200 60,000 
28 South Africa 160 10,000 290 30,000 8,990 510,000 220 30,000 9,660 580,000 
29 Loas 100 40,000 190 10,000 - - 210 20,000 500 70,000 
30 UK 74,680 9,870,000 29,900 6,050,000 2,500 860,000 200 40,000 107,280 16,820,000 
31 Cambodia 1,790 440,000 7,810 820,000 30 10,000 180 10,000 9,810  1,280,000 
32 North Korea - - 110 60,000 69,220 7,590,000 - - 69,330 7,650,000 
33 Italy 76,910 18,520,000 62,640 23,550,000 48,960 14,400,000 - - 188,510 56,470,000 
34 Israel 17,500 3,730,000 8,410 1,710,000 16,800 3,180,000 - - 42,710 8,620,000 
35 India 50 - - - 6,500 960,000 - - 6,550 960,000 
36 Nigeria - - - - 5,800 680,000 - - 5,800 680,000 
37 France - - 470 240,000 2,650 1,260,000 - - 3,120 1,500,000 
38 Brunei - - - - 1,980 780,000 - - 1,980 780,000 
39 Poland 4,000 1,250,000 1,490 480,000 1,520 490,000 - - 7,010 2,220,000 
40 Australia 680 60,000 490 60,000 1,090 130,000 - - 2,260 250,000 
41 Indonesia 425,880 11,210,000 23,560 720,000 790 160,000 - - 450,230 12,090,000 
42 Veitnam 570 280,000 900 210,000 110 50,000 - - 1,580 540,000 
43 Belgium - - 3,730 1,570,000 - - - - 3,730  1,570,000 
44 Iceland - - 220 30,000 - - - - 220  30,000 
45 Chile - - 20 - - - - - 20  - 
46 Sweden - - 10 - - - - - 10  - 
47 
United 
ArabEmirates 8,470 1,270,000 - - - - - - 8,470  1,270,000 
48 Lebanon 170 70,000 - - - - - - 170  70,000 
49 Switzerland 140 60,000 - - - - - - 140  60,000 









Appendix Table12Import of Shark's fin ready for immediateconsumption,in previous sychonize code. 
 Quantity: kilogramVaule: million baht 
Country 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 South Korea 20,320 2,790,000 100 20,000 - - 19,810 2,710,000 40,230 5,520,000 
2 USA - - 20 10,000 - - 2,270 280,000 2,290 290,000 
3 Japan 2,880 1,480,000 3,280 1,900,000 2,060 1,360,000 1,420 990,000 9,640 5,730,000 
4 Singapore - 10,000 - - - - 910 180,000 910 190,000 
5 Taiwan 10 10,000 - - - - 20 10,000 30 20,000 
6 Germany 10 10,000 490 60,000 - - 10 - 510 70,000 
7 Australia 80 50,000 - - - - - 10,000 80 60,000 
8 China 10 10,000 - - - - - - 10 10,000 
9 Uk - - - - - - - - - - 
10 Norway - - - - - - - - - - 
11 Thailand 900 40,000 3,850 700,000 4,630 940,000 - - 9,380 1,680,000 
12 Canada - 10,000 - - - - - - - 10,000 
13 Netherlands - - - - - - - - - - 
14 Sweden - - - - - - - - - - 
15 France 790 120,000 - - - - - - 790 120,000 
16 Italy 290 50,000 - - - - - - 290 50,000 
17 Malaysia 10 - - - - - - - 10 - 
18 Chile - - - - - - - - - - 
19 Veitman - - - - - - - - - - 











Appendix Table13 Export Dogfish and other sharks 
 Quantity: kilogramVaule: million baht 
    2008 2009 2010 2011 Total 
    Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 China 125 6 980 48 786 37 361 22 3,092 150 
2 Portugal -      74  4 74 4 
3 Spain       73  3 73 3 
4 Vietman       26 1 26 1 
5 Oman        1 21 1 
6 Iran       15 1 15 1 
7 Taiwan - - - - 19 1 27 1 89 3 
8 Italy 44 4 - - 66 6 - - 176 15 
9 Hongkong  - 2 0 1 1 - - 4 2 
10 South Korea   4 0 24 1 - - 52 1 
11 Chile - - 10 2 - - - - 10 2 
12 Malaysia 0 - 15 0 - - - - 15 0 
13 UK 3 0 4 0 - - - - 11 1 
14 Singapore - - - - - - - - 1 4 
15 Australia - - - - - - - - 1 0 
16 USA - - - - - - - - - - 












Appendix Table14   Import Dogfish and other sharks 
 Quantity: kilogramVaule: million baht 
Country 
2008 2009 2010 2011 Total 
Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule Quantity Vaule 
1 USA 27 14 47 17 34 15 47 22 263 83 
2 Indonesia 76 1 10 0 60 2 347 14 505 18 
3 Taiwan 12 1 - - 26 0 127 5 165 7 
4 South Africa - - 15 1 - - 84 4 99 5 
5 Fiji - - - - - - 104 3 104 3 
6 China 30 1 95 10 230 4 41 2 423 16 
7 Namibia 10 1 - - - - 42 2 52 3 
8 Singapore 10 1 25 2 69 3 18 1 122 6 
9 South Korea - - - - 190 6 25 1 214 7 
10 Oman - - - - - - 26 1 26 1 
11 North Korea - - - - - - 24 1 24 1 
12 Senegal - - - - - - 5 0 5 0 
13 Norway - - - - 7 0 - - 23 1 
14 Japan 13 1 24 2 - - - - 37 2 
15 Spain 20 10 - - - - - - 65 23 
16 Vietman 20 2 - - - - - - 20 2 
17 Pakistan 28 1 - - - - - - 28 1 
18 Malaysia 1 0 - - - - - - 1 0 






Appendix Table15Number of marine protected areas in Thailand, 2014  





Marine Conservation Area 30 n.a. 
Marine Sanctuary 9 504.23 
Marine National Park 22 6,166.93 
Mangrove areas 24 2,440.10 
Coral reef areas - 205.21 
Sea Grass areas - 189.86 
Marine Protected areas for some type of fishing gears 23 52,240.90 
Marine-Archaeological Area 42 n.a. 
Environmental Control zone 9 n.a. 
Total Protected Areas under IUCN  61,747.23 
Ramsa sites 9 3,768.52 
Biosphere 1 303.00 
Asian Heritage site 2 1,361.80 
Total Protected Areas under International laws  5,433.32 
Area of Thai waters  316,118.24 
 
Remark: n.a. no data 
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